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PREFACE 


T he ni-ecl for an up to date »oA by British Urologists has been nppareut 
tor a consi^dcrable time and when the Publishers approached me on this 
matter I fullj agreed that such a book was highly, desirable and this end 
has been ser\ ed bj a m ell chosen team of authors In fact it mild be nght to 
sa\ that onlj because of the harmonious and whole hearted co operation of 
this team has it been possible to produce a tome of the size and importance 
ofthls^oIume 

Tfie work covers the urinarj tract and the male genital system from the 
surgical point of aiew Such controversial subjects as the different methods 
of remo\ ing prostatic obstruction ate fuUj discussed 

Postwar conditions have made the task of publishing serious works a 
formidable undertaking To add to these difficulties after the type for this 
uori Jiad been all set wp the publishers suffered a ^re at their printing norks 
which destroyed it all The delay caused by such a catastrophe to a busy 
publishing firm can be fully appreciated when it is realized that the type 
VI *18 lost of about thirty other books which were also in the course of printing 
A postponement m bringing out this worl m the circumstances w as mev itable 
■W e congratulate the piibhsliers on their speedy recov ery As a consolation 
the delay provided the opportunity of bringing the work up to date and no 
pains have been spared to accomplish this end 

My sincereat thanks go out to the individual authors for the essential 
part tliev have played m making the task of editing this volume north while 
Finally my gratitude is extended to the Bnlt^k Journal of Vrologj for tlie 
use of blocks from whicJi many of the illustrations are reproduced 

There seems no prospect of a universal adoption of any one of the standards 
of measurement for urethral instruments This point is well exemplified by 
the different tastes exhibited by the authors who have contributed to this 
work and I have made no attempt to interfere m this matter 

In American literature almost universally and m our own to a slightly 
less extent the Chamere scale is referred to by the letter F (French) It 
would seem that usage will have its way on this point On the other hand 
the Association Franijaise d Urologie m 2928 decided to graduate all bougies 
and catheters according to a new scale which they called Beniqui flio 
difference between the old and the new being that in the former there was 
a difference of a third of a millimetre between adjacent sizes and m the 
latter a sixth of a millimetre This change has resulted m French made 
instruments being marked m both systems so that the B6mque marking gn es 
a number w hich is tw ice that of the Chamere 

This finer grading undoubtedly shows a proper regard for the delicicy 
of the urethral mucous membrane it also calls attention to the coarse and 
unsatisfactory grading ofthemstniments marked in the English scale Another 
advance would undoubtedly be to persuade the British makers to follow the 
French sv stem 

HP wiNSBum warn 


HabiJ!Y Street VV 1 
1948 
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CHAPTER I 


THE APPLIED ANATOMY OP THE KIDNEYS AND URETERS 

T he kidno^s are pured organs and each is provided with a duct known 
ns the ureter The kidney and ureter on cich side he behind the pen 
toneum and extend from the upper part of the abdoiumal caiitv to the 
lower part of the peUic cavity Each kidnej neighs Uoz and measures 
m length -iV in and in width 2| in and m thickness l| m The ureter is 12 m 
long and | in in externa! diameter whilst its lumen is about | m across 
An^ deaiation from the normal should be viewed with suspicion b\ the f,ur 
geon Important relations of the kidney and ureter are not verj coiniiionh 
seen when the surgeon is operating upon these parts It i^, m difficult opera 
tions that tho surgeon finds their importance The structures which are most 
commonly noted are the ascending colon and the descending colon as well as 
the h\er and the peritoneum but in difficult cas^ the position of the splenic 
and the inferior mesentenc vessels should be known as w el] as the subperitoneal 
plexus of Turner which in certain cases may be enormously enlarged It is 
in pntliological conditions that a knowledge of anatomy is particuhrlj useful 
The kidney in addition to excreting urme has some of the functions of an 
internal secretory gland as is shown in renal rickets and dwarfi»m 

Bony structures in relation to the kidneys and ureter$~The topography 
of the parts m relation to the kidney and ureter may be arranged from withm 
out, and the bony markings will first be described These are the costal 
margins and the lower part of the thorax the lowest dorsal and all tho lumbar 
and sacral v ertebr'e and the ossa innominata The line of the costal margin 
forms an angle of 00® with its fellow varying from 70® to 110® but is separated 
from it by the lower part of the sternum The costal margin is formed as a 
rule by the lower six ribs and their cartilages Tiie twelfth rib passes athwart 
the kidney about its middle and the eleventh nb passes downwards and 
outwards in relation to the upper pole of the kidney The intervals which he 
between the last three ribs arc wider tlian thus between tho other ribs and 
the last two iiba are inclined downwards more than the others 

The costal margm is variable both in front and behind and there may be 
only eleven nbs or there may be thirteen The tv^elfth nb vanes m length 
and may be asymmetrical with its fellow The costal margin runs along the 
cib and the eleventh and then reaches the tenth nb the costal 

cartilage of which joins the ninth which joins the eighth and this again joins 
the seventh which articulates with the lower part of the body of the sternum 
Eight nbs however may jom the sternum or only six may do so Evarnma 
tion of these features should always be made before any further examination or 
operation is done In front the costal margin lies anterior to each kidney and 
fully three fifths of each kidney lies under cover of its appropriate margin 
The lumbar vertebrie must never be considererl without their mter\ ertebral 
discs w Inch form about two fifths of the total length of this part of the spina! 
column The lumbar vertebrre five m number occupy more thin halt the 
length of the dorsal vertebr® which are twelve in number The most 
prominent portion of the lumbar part of the spinal column lies opposite tlio 
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but m ca^e they do not meet, tlien a tnangle a left beta sen the tiio adjacent 
edges of these muscles and the crest of the ilium, nliich is known as the 
triangle of Petit ” The floor of the triangle is formed by the fibres of the 
internal oblique ” 


Another triangle is found deep to the “ latissimus dorsi,” of uhich the base 
IS directed upw ards and is formed by the twelfth rib, and the edges are formed 
bj the internal oblique ” and the “ erector spmffi,’ and the floor is formed 
by the aponeurosis of the “ trans^ersalia ’ muscle (Stiles) The floors and 
edges of these tu o triangles indicate how the external and internal oblique 
muscles and the transversalis muscle he m order from withm outwards the 
last muscle being the deepest and the external oblique the most superficial 
The great mass of the “ erector spin® ” as a surface marking is chieflj 
used for filling up the deep furrow on either side of the spine, and forms a 
t erj definite ridge m muscular subjects Its outer edge crosses the last nb 
about Its middle and at this point the lumbar nephrotomy wound is com- 
menced Two more muscles must be mentioned, namely the “ serratus posticus 
inferior ” and the “ p>Tamidahs ” The former lies under the “ latissimus 
dorsi,” and its fibres are directed transversely between the spines of the lower 
dorsal and upper lumbar vertebr® and the four last ribs The lower edge of 
this muscle is divided in lumbar nephrotomy 

The “ pyramidahs ” hes above the pubes is paired and each portion lies 
above the body of the pubes from which it is directed upwards and inwards 
to reach the Imea alba , it is only about 2 in long but is of use to the surgeon 
as it indicates tlie middle line of the body during operations m its neighbour 
hood, such as that of suprapubic cjstotomj 

The cutaneous surface markings — These are developmental m origin or 
they are acquired To the former class belongs a pigmented vertical line w Inch 
passes from the umbilicus to the pubes and passes thence over the skin of the 
penis and the scrotum to the penneum, ending withm the anal margin where 
it ends in a small tubercle It is of value to the surgeon as indicating the 


middle line m these regions 

Other such markings are due to the comparatively rate formation of 
accessory nipples or mamm® When present these run on a line from the 
axilla to the pubic region The line corresponds to the mammary line of some 
of the low er animals They are more common in the thorax than the abdomen 
They may actually form in hne with the genital eminence, which forms the 
perns or clitoris, and this may explain why some psychologists see a resemblance 
in shape between the penis and the mamma 

The acquired surface markings are developed in parous women and lie 
transverselj or circumferentially on the front surface of the abdomen Tliey 
are known as “ line® atrophic® ’ and are usually white and fiu«h witli the 
abdominal surface Very different is a line which is developed m the lower 
part of the abdomen pan passu- with the formation of fat in the abdomen of 
elderly people This hne lies parallel with and above the groins and is con- 
tinuous across the middle hne It ma> be very deep and foul and its presence 
may lead to gaping of a wound across its course, tg that of suprapubic 


The surface markings of the kidney and ureter— The kidney may be marked 
out from behind by tiic method of Moras A Ime is draw n parallel w itli and 
1 in from the spines of the vertebne from the twelfth dorsal to the third lumbar 
From the upper and lower levels of this line a transv erse line is draw n outw ards 
for *’4 m A fourth line joins their outer ends A parallelogram is thus com- 
pleted m which tlie kidne> hes In the front the kidne.v ma> be marked out 
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ns follows \ line IS drawn from the junction of the bone and cartilage of the 
fifth nh to the junction of the mesosternnm and xiphisternum The lowest part 
of the costal margin is taken and on this point and line a parallelogram is 
raided tVithin the lower three quarters of this paralIelogra.m the kidney 
lies It IS of special value in the examination by X-rays, and it shows well 

how relatueU high the kidnej IS 

Or the position of the kidnej may be obtained thus Draw a transverse 
line througl) the umbilicus and select a point 2^ in from the middle line 
Select further points on the right side \ in and on the left side Ig above 
the first line From this point on either side draw a Ime upwards and sloping 
shglith inwards for in so that the upper part of the line is 2 m away from 
the niitl line This line indicates on each side the position and slope of the 
kidneis 

To obtain the surface markings of the ureter a complicated method is 
needed A line is draw n betw een the anterior superior spine of the ihum and 
the simphjsis pubis From the middle of this line another is drawn to a 
point j in above and J in to the left of the umbilicus This point indicates 
the position of the bifurcation of the aorta, and the line indicates the course 
of the common and external iliac vessels At the junction of the upper and 
middle thirds of tins line the ureter crosses the bifurcation of the common 
line artor) A line raised from tins point to the inner edge of the kidney 
will indicate the position of the abdominal ureter Its pelvic position is 
indicated bj a line drawn downwards and inwards from the bifurcation of 
the common iliac arterj to just above the body of the pubes j in external to 
the s\mpli^sis pubis 

liierc are two objections to the surface markings which were introduced 
hj Cunningham and have received general acceptance First the umbilicus 
docs not alwajs he m the zone which received its name, and it would seem 
that the term “ hjpogastne " is rather a feeble one for a zone which con- 
tains the bladder, “that which lies below the stomach’ cannot have 
much appeal to urologists “Suprapubic ’ would be more accurate and 
less confusing 

itli regard to the first point it may be stated that the umbilicus may 
he as much as 2 in above tlio intcrtubercular piano, or at the level of this 
plane or as mucli as I m below it Now this is rather a serious margin of 
important and generally rcco^jwzwJ Jeve) but the fotiowers 
of Ctinmngbam will remember that if the umbilicus itself does not lie m the 
zone to wliicb it gives its name jet the obliterated umbilical vein does so he, 
nml for tins rnson the name mav wiitablj bo retained 

rill jKisition of the umbilicus bears no apparent relation to the height of 
of flic space bctMcon the subcostal and the 
ill lllll nr ''.Ti’ characterjstic appears to be that 

1 r nnl 1’ . " f™' to ,nrj more m females than in males That 

ss p, n i" '■’'fio ."‘•ont '“cj “s to its losel, and that the 

mate n < tiini at esnmnian* ”** ohtious as its description M ould imply, Mill 
tlii'si' ihnunUu-s opirnting surgeon rattier careful to remember 
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The immediate relations of the Indnej^ and ureters— The structures ^hicli 
he in relation to the kidneys are as foUo^^s The pentoneum and the ascendin"' 
and cwscending parts of the colon are most commonly seen at an operatioiT 
and the liver may he felt especially when Riedel s lobe i& present but if the 
naked liver is seen it means that the peritoneal cavitj has been opened The 
author has not seen an\ other structure at an ordinary renal operation 
except on one occasion the duodenum and on very fei\ occasions the inferior 
vena cava He has seen once only the aorta and the position of this v as 
indicated bj the tissue paper like appearance of its superficial coats nor lias 
he seen the pancreas nor the splenic or the inferior mesenteric ^ essels 

Cunouslj enough the writer has never seen either normal adrenal bod\ at 
a renal operation It vould appear that the living connectue ti sue found 
between the adrenal and kidney is uader than that found m the prescr\ed 
bodies of the dissecting room It is m neoplastic conditions of the kidnejs 
that their anatomical relations should be knonn The shape of the kidnej 
IS so iiell recognized that it has been taken as a standard description of sliape 
The kidnej s are situated farther from the middle line than is commonlj 
realized and the right kidney is usuallj felt at the level of the tenth costal 
cartilage farther out than the left The kidneis like other solid organs 
of the abdomen lie in tlie upper part of the cavity, and this part o« ing to 
the splaj of the lower part of the thorax and the 3eep parai ertehraJ fmrou , 
IS mucli tile most capacious Each kidney lies in an oblique plane so that its 
anterior surface looks outwards and forwards and its posterior surface looks 
inwards and backwards Each shows a superior and inferior pole an inner 
concave and an outer convex edge 

J^ear the middle of the inner edge the hdum is largely responsible for its 
concavity and through the htium the vessels and ureter enter or emerge from 
the kidnej The anterior relations of the kidnej varj with the side but the 
posterior relations arc similar on both sides allowance being micle for the 
slightly lower position of the right kidney than that of the left 

The right kidnei — the extreme upper pole the right adrenal fits 
like a helmet o\er the kidney It does not extend on to the inner edge nor 
straj much over the surfaces The liicr lies in contact with this kidnej 
oier an area which comprises nearly the upper two thirds of its anterior 
surface whilst in front of the inner edge and the hilum the second part of 
the duodenum lies Tins area vanes much m extent ENternal to and below 
the hepatic area the hepatic flexure of the colon Ires 

There is a cul de sac of pentoneum which intervenes between the liver and 
the I idney but the membrane which covers the colon and the duodenum inav 
spread out so much that these oig:ans may come into direct relation with the 
kidney The gall bladder has no direct relation to the kidney but it lies on 
a p'ane in front of the hilum with the hepatic flexure of the colon and tiic 
duodenum intervening The only extrarenal vascular relation is that of the 
inferior vena cava which runs upwards behind the renal arterv and <lo*>c to 
the inner edge of the right kidney and adrenal The foramen of Ilinslow lies 
on a plane in front of and to the inner side of the right kidney 

The left eidne\ — On the left side the relations are ns follows Tlie left 
adrenal lies more on the inner edge of its kidney than its fellow and fits and 
looks more like a tilted Glengarry cap than a helmet The spleen lies m relation 
to the outer edge and anterior surface in the upper Iinlf and the body of the 
nancreas passes acro^is the lower part of the hilum and the anterior siirfaco of 
tlie kidnev In the tnangular area between these viHcera tlie stomndi bos 
but the gastnc area is quite small Below the pancreas the splenic flexure 
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lies against tlic kidne\, and internal to this area the root of the mesentery 

and the first part of the jejunum he c 

The inscular relations^Thcse are as foHoas At the upper edge of the 
pancreas the tortuous splenic artei^ found crossing the kidney on its way 
to the spleen ululst at some distance below this vessel the splenic xein runs 
to join the portal vein Both these vessels are m contact with the kidney 
The superior mesenteric artery and vem are m relation to the front ol the 

inner edge of the louer polo of the left kidney i, i 

Relalion of the left Ixdnetj to the peritoneum — Between the stomach and 
the kidnc\ lies the left portion of the lesser sac, whilst on the outer edge of 
the kidnoj the lateral prolongation of the great sac, which comes into relation 
with tlie spleen, projects At the level where these two parts of the peri- 
toneum meet, tlie lieno renal ligament is formed, and it is in this ligament 
that the splenic artery is found after it has passed across the anterior surface 
of tiic kidney The root of the upper part of the mesentery comes into relation 
with the inner side of the inferior pole, but the peritoneum which forms the 
descending mesocolon spreads out widely, so that little of the kidney is covered 
bj pentoncum in this region Inside the great sac of the peritoneum the left 
edge of the great omentum is extended back so as to almost overlap the left 
kidncj 

Thf posterior relations of tub kidneys— These are quite symmetrical 
and are constituted solely by fascioc, muscles and nerves Each kidney lies 
in the angle tliat is formed by the “ psoas ” internally and the “ quadratus 
Jumborum ” externally Both these muscles ace covered by strong fasciae, 
which arc specially developed over their upper parts to form over the ^ psoas ” 
the internal arcuate ligament, and over the upper part of the “ quadratus 
himhorum " tlie external arcuate ligament Into these ligaments the dia- 
pliragin is, m part, inserted, and this muscle, therefore, comes into relation 
w itli^f he upper part of the posterior surface of each kidney 

Bacli crus of the diaphragm lies to the inner side of the kidney If either 
enis IS f-cen at an operation it means that the surgeon is in the near proximity 
(if the semilunar ganglion and the aorta The “ psoas ” lies on the side and 
front of the vertebral column from the level of the twelfth dorsal to the fifth 
liiminr vertebra Tlic “ (juadratus lumborum ” lies behind and external to 
tlie upper part of tlie “ psoas " The fibres of the “ psoas ” are directed down- 
wanls and outwards , tlio fibres of the “ quadratus lumborum ” pass upwards 
ami Pliglitlj tonverge upon the fihres of the “ psoas ” On the front surface 
o ](■ psfMH a small tendon, that of the “psoas minor,” is occasionally 
i\Tl . " low. bright and glistening, and thus it is distinguished from 
the unti r, which occupies much the same position and direction 

I** joined m the lower part of the abdominal cavity by the 
„ fnnml "' 1 ■*’ '^' 8 ' Tho “ trans. arsalis ■' muscio 

,r, 1 lumborum ” It, fibre, are here 

Tb • at .1 r uc, , 'r 'I portwe nf tbe lumbar fascia 

ua, m r ,1 .'.'■'■"•''‘■r"'" “I'l'f to form the sheath of the 

form ' ‘it P»rt of till, sheath again splits to 

<r.ra, ■'‘'t Clement Luca, taught that 

7'iii/ f ^ •'’flutnee the kidney aj mptomologicallv 

Wei , Ou/ " 7 " "" '"'j'S’-TIm tueirth dorsSl ner,o%meke, 

do%\i\\\nr,U nt I ♦ tpriial arciiate ligament and is inclined more obliqueft 
irrr™ a " •'«’ fto™ uh.cl. .t sepamte'l 

lu thu fi.r *.4 . ” Tlic twelfth dofsal nerve is met with not onl^ 

^ . I pierces the transversahs ” muscle and then lies deep 
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‘‘ passes forwards and downnards it is met 
^\ltll in front, after this muscle has been divided during the operation whicJi 
approaclies the kidnej from the lumbar region The nerve should be avoided 
ns lar as possible as it supplies the lower part of the “ lectus ’ muscles as 
ncll as the skin of the loner part of the abdominal wall The iliohypogastric 
and ilioinguinal nerves he behind the kidney as well as the small nerves these 
solid to join tlie lumbar plexus If the kidney on the right side be low er than 
usual tiie external cutaneous nerve may be a posterior relation 

To all these nerves many of the symptoms of renal trouble are due The 
lowest part of the semilunar ganglion, which is known as tlie aortic renal 
ganglion, supplies the mam part of the kidney, but branches also pass from 
tlie aortic plexus The former branches pass along the inner edge of the 
kidnev, whilst the latter pass to the Jiilum with the main vessels There is a 
branch of the right v agus nhieli communicates w ith the right renal sympathetic 
nerves The left kidney is not siinilarly’^ supplied, and it has been suggested 
that operations upon the right kidney are associated with more shock than 
operations upon the left kidney by reason of this vagal connection (Marston) 
liehtion of ku(nvj3 to tht plenrcc — ^Thc pleural membrane has an important 
rohtion to the kidney on each side The inferior line of pleural reflection 
IS divided into three parts — posterior, anterior and diaphragmatic (Cunning 
ham) It IS in connection with the third part that the urologist is particularly 
ijilerested Posteriorly the line of reflection passes across the eleventh rib to 
resell tlie eleventh intercostal space, and the twelfth nb over its inner half 
M hen tlie kidney is situated higher than usual, or when it is fixed to the 
diaphragm by processes of disease, the diaphragm may be wounded As the 
pleura is inoie intimately adherent normally to the thoracic wall m the region 
of the diaphragm a w ound of the muscle makes a w ound of the pleura almost 
inevitable and this is indicated by a rush of air into the pleural cavity 
Consideration of this relation of the pleura to the kidney on each side w ill also 
explain why empyema may occur secondarily to an infection of the kidney 
hen there are only eleven ribs the kidney may be placed at a high level 
The lower margin of the lung is situated at a much higher level than the 
line of reflection of the pleura, hence there is no likely danger of the lung 
being wounded when a renal operation is being performed 

Relati07is of the loner inlercoslal arlenes and the subcostal artery lo Vic nbs, 
tn (he region of the kidney — The tenth and eleventh intercostal arteries lie in 
the appropriate subcostal grooves but the subcostal artery which passes 
downwards and outwarxls below the lov»er edge of tlie twelfth nb is separated 
by some distance, about ^ m from this nb Thus its position may not be 
suspected and it may be wounded at a renal operation The subcostal or 
twelfth nerve of the senes accompanies this artery, and it is always, important 
that this nerve should not be divided at an operation, for the reason already 


The hilum of the kidhbx — ^T he posterior Iip of the lulum normally 
projects more than the anterior lip, and any deviation from this rule must 
be viewed with suspicion as to the functional integrity of the kidney The 
contents of the hilum are the renal artery, which lies behind the renal vein, 
and the ureter, which lies behmd both the vessels, as well as nerves and 
Iv mnhatics and connective tissue 

' IVhen the v essels are ligatured preparatory to division at an operation, 
their sloping direction must be noted, otherwise unless the cutting ol the 
pedicle IS exactly at nght angles to the vessels either they may be wounded 
or the ligature be cut 
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Tn addition to these structures there are also lymphatic glands and sj m* 
nathetic nerves The glands are frequently the starting point of disease, 
which later invades the kidneys The mam vessels dnide much earlier 
than is usual The renal artery gives off the largest adrenal artery, namely, 
the inferior capsular, and it also supplies the mam part of the ureter along 
vhich branches from this origin pass as far as the base of the bladder, as 
becomes evident when careful dissection is made of enlarged and tortuous 
ureters An ectopic adrenal or an aberrant spleen may be found in the hilum 

of one kidne>, the spleen being found only on the left side 

The pelvis of the kidnej forms usually a single cavity, which is placed 
well within the substance of the kidney It is frequently double, and the 
double pelvis has not as big a capacity as the single normal one, which may 
explain the symptom of pain which accompanies the condition From the 
pelvis the passage proceeds downwards to form the ureter, but the exact le\el 
of the junction is not lery clearly shown The shape of the pehis is well 
known and may be very briefly described as haimg three or four bays 

The relatio>S or the ureters— The ureter frequently passes down be- 
hind the lower pole of its kidnej, but it may pass in front of the lower part of 
the kidney, in which case it should be viewed with some suspicion ■^fter 
leaving the pelvis the ureter shows a slight arch with its convexity inwards, 
but it \ery quickly assumes its normal vertical position on the anterior surface 
of the “ psoas ’ muscle It lies behind the peritoneum, but it is much more 
intimately related to this membrane than it is to the muscle, and when 
the kidney and ureter are displaced forwards at any operation the ureter is 
found adherent to the posterior part of the peritoneum and may, for this 
reason escape notice 

The ureter crosses the bifurcation of the common iliac vessels and is itself 
o\ erlapped by the iliac mesocolon Below this it lies m front of the internal 
iliac artery and crosses the obturatoi nerve and the inferior vesical arterj It 
should be noted that in tins region it lies very near to the great sciatic notch 
It passes inw ards and is crossed by the vas deferens 

As it enters the bladder it lies above and m front of the vesicula seminalis 
It passes through the bladder wall for at least half an inch with generally a 
transverse direction but with a downward tendency It opens at the summit 
of a small papilla, which is so shaped that the direction of the flow of urine 
through the onflee is upwards and outwards and the urine impinges upon 
the bladder wall above and to the outside of the opposite orifice, and this 
place of impingement is a very common site for the beginning of a papilloma 
In the female pelvis the relations are very different Any fold of peritoneum 
in the pelvis must be regarded as a possible covering of the ureter, but its 
normal course hes on a plane internal to the ovary and deep to the broad liga- 
ment It lies behind the pentoneuin and deep to it in the pelvis, and later 
eomes into dose relation ivith the eervi* and the upper part of the vagina 
S. 1 ^' ".’■'’‘'V" quite symmetrical m the 

T?'e '» the abdomen but similar m both sexes 

tW ir®i‘rf *hac vessels more at a right angle on 

‘his in the abdomen the right ureter 
doiin hr the root of the tlnodenum near the hilura, and is crossed loiver 
in in'?! Ihowu '*0““ >‘03 to the right of this Ureter, 

tins no ^1 t 1 uiay cfoss m front of it though it 

rid I i relation to it It is stated that the lymphatic glands on the 
smirnhi'” “™e 'n<'n>ate relation to the right ureter than the corre- 

spondiUR ghnds on the left side hat e to the left ureter (Barclay Smith) 
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The left ureter sometimes comes into relation AMth the upper part of the 
niesenterj and aho%e this with the pancre^ Lower dow-n it is crossed bv 
tJie attachment of the ihac mesocolon and maj be overlapped bv the coire 
spending portion of bowel if it has fallen over to the mesial position which 
IS frequently the case These different relations on both sides and m addition 
the intimate relation that the heavy liver beam to the right kidnev mav be 
associated with the possible fact that the right kidney app^^ars to be more 
liable to disease than the left and that stones are more frequently passed on 
the left than the right side Blood too p, mote liable to clot in the rmht 
I>el\is than in the left and it may be that there is more obstruction to the 
passage of urine along the right ureter than along the left 

The f\sci\l coieriros of the kidneys and ureters — ^The upper 
unnarv organs are covered by loose cellular tissue just as are the bladder 
and the prostate and other pelvis contents In the old days of dissection 
this tissue w as frequently found to be affected with disease and thus became 
much thicker and formed veiy definite fibrous layers but at the present 
day this conception has been changed for that which regards such fascial 
lavers as consisting of loose cellular tissue which conveys lymphatics blood 
vessels and nerves just before their final distribution 

No doubt there arc thickenings of the fascia such as the arcuate ligaments 
on each side of the middle line and the fascia over the psoas quadratus 
lumborum and jliacus muscles can be quite readily mad© out but the con 
ception of the fascial layers as possible carriers of infective processes to the 
kidneys is a verv important one 

The fasen of the abdominal «all is covered by the fatty retroperitoneal 
tissue and a very special part of this general layer is that which is known as 
the perinephric tusue Tins makes connection indirectly vnth the general 
retroperitoneal tissue and passes up from the pelvis where it lies in relation 
with the fascia which covers the prostate bladder and rectum and indeed 
makes connection posteriorly vvjth the ischiorectal space 

As this layer is traced up from the pelvis it will be found to form two 
columns one on each side of the vertebral column and to pass upwards m 
connection with the uterus ovaries and Fallopian tubes in the female 
eventuallv formint^ as it were a process of cellular tissue which covers the 
ureters and the kidneys on eaclv side of the middle line These processes are 
quite distinct on each side from each other The process on each side 
terminates betw een the adrenal and the kidney and separates these structures 
from each other 

\anous fanciful fascial layers have been described varying with the 
patience of the dissector sucli as one that is stated to pass through tlie fascia 
over the iliacus and then to fade away over this muscle The author would 
venture to take the view that when an abscess develops m the region of the 
ilium in a case of renal infection it is not secondary to a renal infection but 
forms on the route of the infection as it is proceeding from the pelvis viscera 
to the kidnev Such abscesses are not rare m those cases of renal infection 
which are associated with nervous disease or injury locomotor ataxy or 
fracture of the spine 

This layer of cellular tissue is sometimes known as the urogenital nscia 
In many cases of ascending infection of the kidney it is the actual route by 
which the infection travels and even m some of the cases in vvluch infection 
has apparently taken place along the lumen of the ureter this infection lias 
proceeded along this fascia and eventually opened into the ureter along its 
course and then infected the kidnej It may uell be that it is along fins 
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course that infection or irritation has proceeded to produce septic infection 
of a kidney or kidnej s or some of the forms of Bright s disease (Guy s Hospital 

^**The nonnephric tissue eoters the kidneys and enters the renal liila, and 
It IS here that lymphatics and bloodvessels enter the kidney, thus taking 
infection into the kidney itself when the pelvic viscera are infected Ihis 
conception also offers an explanation of the fact that Wertheim s operation is 
often not enough in cases of cancer of the female organs Complete removal 
of the fascial connections would moan remo\al of both kidneys 

If this fascia were to be regarded as has been above described, and to be 
the channel along which irritation as well as infection is conveyed to the 

kidney, it would explain manj 
of the chronic aches and pains 
that occur around the kidney m 
both sexes 

It has been stated before that 
some of the fascice may bo looked 
upon as quite fanciful, but it is 
m connection with such opera- 
tions as tho«e m w Inch it is sought 
to fix the kidney for mobility that 
really senous mistakes are made, 
especially when the surgeon pro 
ceeds to do damage to the tissues 
which surround the kidney bj 
producing as much fibrous tissue 
as possible for the kidneys are re- 
tained in place bj the abdominal 
muscles and the constant packing 
of the intestines over the kidneys 
maintained by these muscles, and 
not by fascia or connective tissue 
An effort has been made to 
show that it IS necessary to alter 
our conception generally of the 
nature of fascia, but it is particu- 
larly necessary in connection w ith 
the fascia that comes into relation 
with the Kidney and ureter on each side The planes of fascia that used to be 
described w ere, undoubtedly the result of inflammatory processes such as those 
lollow ing upon a stricture or an enlargement of the prostate in the male , or 
chronic \agmiti9 etc m the female 

All the fascia, in this region mwst bo regarded as loose cellular tissue winch 
covers the organ with which it comes into relation This fascia carries 
I3 mphatics vessels and glands, and rt is along this path that inflammation 
spreads from the primary source Many of the vafue conditions, such as 
lumbar pam w hich are too often attnbuted to mental conditions are explained 
if tlie spread of acute or chronic inflammation takes place along this path 
eg a chronic vagmitis maj lead to chronic inflammation of the fascia m the 
egion of the kidney and the ureter (incomplete or sub-total ascending nephntis) 
earing t us conception in mmd we may now proceed to enlarge upon previ- 
ous remarks about the fascia in connection with these organs Surroun^ding 
( oes, all the pelvic viscera, this cellular tissue at the brim of the true 
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prici splits ;nto too osccmling colmins or mlgc, or ns they would be called 
by nrcipfects pilaster, t. iielt are pillars attnehed behind to the structure 
upon uliicl, the} he, and this tcrni raaj be usefully emplojcd as the fascia is 
connected be})ind «it)j t}io gencriJ fasm of the internal abdominal Avail This 
renal and uretenc pilaster, otherwise known as the urotrenital fascia (Fig 1) 
spreads up m tlic jiirnA ertcbril furrow on each side towards the kidney winch 
U eiA\e\ops as the renal fnsen. containing thepermephne fat, and as it spreads 
up on the kulne\ the pilaster comes to form a dome in the region of the upper 
pole of the kidney , and this dome lies free m the abdomen, except at its bs^e, 
where it is attached to the pilaster 

In addition to making connection with the general fascia of the abdomen 
the urogenital fascia establishes other important connections (Fi^' 2} Thus it 
makes connection A\ith tlie similar tissue in the mesentery, and also with the 
fascia that co\crs the adrenal gland It also makes connection with the fascia 
that lies m relation to the tUimlenum and the pancreas and with that covering 
tlie gall-hhddcr on tfic right side Hence certain pathological conditions may 



Pio 2 

IlorizontsI diat^rnm of urogemtat fasota 


be duo to invob emcnt of the renal fascia , eff, the adrenal may be im olved 
ilirectly b^' tuberculous processes, and thus Addison's disease may commence , 
or the blewling which occurs m connection with injury of the mesentery may 
spread to the perinephric tissue, or, primary symptoms of renal trouble may 
be masked b> the secondary symptoms of disease of the gall-bladder, which 
niay follow upon the kidney trouble by involvement of the fascia winch is, 
in fact, common to both organs It is not too much to hazard the opinion 
that duodenal ulcer may well bo considered sometimes to owe its origin to 
disease beginning m this renal fascia Caremoma of the pancreas which is not 
rarely secondary to that of the prostate gland will spread along tins route 
Over the kidney the fascia sends lymphatic vessel!, into the kidney itself 
either tlirou^h the capsule of tins organ or through the layers that spread from 
It into the luium of the kidney For this reason ascending nephritis sometimes 
15 really an acute ascending suppurative interstitial nephritis with secondary 
tubular chan<^es Abscesses, too, occur in this ascending pilaster before tlie 
mflamraation'’has reached tJio kidney, but it is none the less an ascending 
process This level for abscesses to occur m is especially common in cases oi 
naralvtic infections of the bladder But there are other important connections 
that are made between the renal pilaster and the genital organs in both sexes 
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These connections are perhaps more obvious in the rabbit than m the 
human subiect but m tins animal a clue is given to the real condition \\ hicn is 
nresent in the male and female human subject The fascia as it is traced up 
from tlie pelvis is found to surround the uterus and the Fallopian tube and the 
o\ar\ except near its hilum moreover the fascia may be said to pass rather 
into the tube than block its entrance into the peritoneal cavity In the male 
that portion of fascia which co\ers the prostate receives a communication from 
the fascia covering the testis and the vas deferens and this fascia makes con 
nection also uith the connective tissue of the urethra Behind the posterior 
edge of the le\ ator am muscle the fascia also makes connection with the fatty 
tissue in the ischiorectal space and it is also continuous w ith that u hich covers 
the lover pelvic part of the colon as well as the rectum By these connections 
ascending nephritis may follow upon any primary diease in these organs and 
ascending nephritis is a common cause of a fatal issue m such disease What 
may be insisted upon here is that ascending nephritis may follou upon trouble 
ishieh did not start m the urmary organs 

The glands vhicK he in, the renal and ureteric pilaster by the side of the 
1 ertebral column dram the kidneys and the testicles Hence m the case of 
the latter organs abdominal tumours above the bnm of the pelvis may be 
secondary to cancer of the testicle and m any case of abdominal tumour in 
the region of the umbilicus an examination of and for the testicle should bo 
made Further these lymphatics dram the lower limbs and cases ate not 
unknown m which sepsis of the lower limb has been followed by ascending 
nephritis The renal fascia makes no direct connection with the diaphragmatic 
fascia but as the former structure is the upper part of the urogenital fascia 
indirect continuity is made by the connection of the urogenital fascia with 
the transvorsalia fascia The fascia spreads across the middle line and at the 
hilum of the kidney also passes into the renal pelvic region These remarks 
miplj that inflammation may spread from one kidnej to the other The 
following summarv may now be made 

fascia is a common path for ascending nephritis to spread 
along Other organs besides the kidney which have a fascial connection with 
the urogenital fascia may give rise to ascending nephritis either of an acute 
or a chrome nature and this fascia is important in deciding if an abdominal 
tumour IS secondary to trouble m the testicle and sepsis of the lower limb 
n m ascending nephritis Some of the common diseases of 

if f^i organs may be attributed to these connections 

fnlw 1 concern the urinary surgeon and may 

indeed end life m gynecological conditions ^6 ^ 


A Ralph Thompson 



CHAPTER II 


THE DEVELOPMENT OF THE KIDNEYS AND THEIR 
CONGENITAL DEFECTS 

T he parts of the erabrjo which form the kidnejs and the ureters 
the Wolffian duets and the metanephros on each side and the cloaca at 
the caudal end The Wolffian ducts appear first Each hcs m the 
intermediate cell mass and is connected with the mesonephros m front 
and the cloaca behind The duct becomes connected w ith the genital gland 
The metanephros forms the mam mass of the permanent kidnej whilst the 
cloaca IS of importance in connection with the formation of the bladder and 
the ureter Included in the term bladder the first part of the urethra m 
the male and the whole of it m the female must be noted 

The W olffian ducts pass caudally to join the cloaca one on each side of 
the middle line The site of the opening is \cry constant but it ma} open at 
other situations than the normal This aberration may be responsible for some 
ureteric deformities for from the Wolffian duct a diverticnhim springs wlucli 
forms the ureter A cleft appears between the duct and its diterticulum and 
this passes caudally so that the diverticulum which forms the ureter becorae^ 
completely separated from the duct and each has now a separate opening 
into the cloaca At first the ureter lies on the dorsal side of the duct but 
later a twisting takes place so that the ureter comes to he on the lenfrol side 
of the duct The duct forms the ras deferens in the male and the duct of 
Gaertner m the female but it may in cases of congenital defect form an 
aberrant ureter When the bladder is diffeientiated as a distinct ca\ity 
the ureter passes in a cephahe direction and makes connection witli the meta 
nephros and the continmtT’ of the kidney and the ureter is established Oh mg 
to the twisting of the Wolffian duct and the ureter some of the anomalies of 
the course of the ureter may be explained 

The ureter as it passes foiaiard to the kidney de%eIops two or three 
secondary processes winch form the calyces of the kidney and aLo later on 
the collecting tubules and the remainder of the metanephros forms tl c mam 
mass of the secreting tubules of the organ Failure to unite of the two parts 
mav result not only m the production of some forms of congenital cystic 
disease but also may be responsible for the formation of certain mnh„mnt 
tumours and the fact that m the intermediate cell mass tl e mam mass of 
the muscles is developed serves to remind us of the possible occurrence of 
malwnant muscular and renal tumours winch are found at birth or mai 
del cTop a ery shortly after birth But it must be confessed that these possible 
occurrences do not always square with our present conceptions of the develop 
ment of these organs 

The steps in the development of the kidney and ureter are in the l>ro^}ncp 
of the embryologist but much may be learnt by the surgeon during an 
examination of macroscopic feetuses At full term the kidneys are rclitivch 
large and are lobulated especially on the anterior surface and tlo\ are sur 
rounded by the loose perirenal tissue which imv be Joadeil with fat 'Ihcy he 
at a lower level than m the adult usualh the lower pole is below the level 
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„f tlie crcrt of the ilram The left Udnej is on the same lev el as the right, and 
mat tmlced ho at a loner lot el The angle trhicli the lumbar a ertebf® make ti ith 
the sacnim i> onit one of about >0° After birth but before the erect attitude 
It adopted tins angle becomes much more acute The kidne3,s are dev eloped 
in tlie skeletal pel\ ic ca\ and ascend during foetal life into the abdomen, and 
onU nttain \he« b\rt.lv Iva,?. taketx The notch “le 

inner border of the kidne\ nlueh indicates the htium is small but uell marked, 
and It IS directed innards It isonh after birth that the hiliim becomes aider 
and Its phne as well as that of the kidnej is shifted to an oblique one 

Tbf* rnnl arteries and ^ems respectnelj an&e from the aofta and pass 
into the %ena ca\a at the same lc\el as in the adult, but are more obliquely 
placed in tlicir cour'C In addition to these mam vessels, segmental vessels 
al'O nin to both the metanephros and the mesonephros These usually dis- 
apjKar hut iin\ remain as aberrant blood-vessels It should be noted m this 
connection that aberrant blood-vessels pass to tiie upper part of the kidney 
n't well as to the lower, but that only the latter can press upon the ureter, 
and lead to the protluction of st mploms (Lucas-Keene) 

Till congenital defects of the kidnc>s and ureters may be divided into 
renal, vascular and urelcnc, but classifications are often found, in their com* 
jwmeut parts to overlap AUhcmgU defects may be congenital that is present 
at birth some of them are not due to developmental errors but to intra-utenne 
di^oa'ic, ns was jiomtod out bj Sir Samuel \Vilks long ago in connection witli 
cardiac difects 

Cengemtal defects of tiie kidneys may be classified under the following 
lieadi 


1 Posttion lugU, low , and to one Mdc 

2 Si7c large small 

T Shape I'.vriform <!ivc*slmpcd 
4 Number incroa<.cd or decreased 
r» CouHlitutiou composite renal mass 
<» Union congenital cj Stic disease 

7 Cliromanin rests 

H IhfutH of the vascular arrangements 


ABNORMAUTIES OF LEVEL 

A Upward displacement — Such displacement may bo quite small, and 
n«soim eil viit i the prcsenic onlj of eleven ribs and ma\ cause much difTiculty 
I iinng a niml ojKTntioii 'Jhc rendition is not common, one case occurring 

during tvvuiU-si\ veniN at Hospital 

displacement--! his ocemred m ri\ of 13,000 cases and 
./ H . /« f " f f'WfRcon IS fnmilmr with the tnie level 

» I iwr i? h t A "'a> fto found at 

isKi-c m wliidi rw tin I*'” ' *** found viitliin the skeletal 

lo.- 1 Tlu* »rtt rit K in t.uf\ dc^wd vwte Us^ 'ifavV vsf the abac 

In w nib . nn. d J "r, «'• the normal level, 

lull it,.. nri< r.. .’ni nr / ****^ /,”"**" "*^^'* aod oulw anls to A iiomial liiluni , 

iiiil liM* aril rii*s niav ariM from (In. t .* * 

r.f It... nf.Hn 'tu ^ . r ^ <‘«nmon Of intcmal iliac, or from the ower 

.. uot „o 

ft' haJ'uV^i Vtill-n i’” kiiliie^v i>i never so mobile 

. n puUiil up into n lumbar wound or tvin through 
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such a ouncl It is m rong for a surgeon to speak of a kidney as being mobile 
lien It IS m one of these positions Surgeons are so apt to find mobibtj and 
no otlier abnormality ^^hen thej cut donn upon the kidney that their observa 
tions nin> be of s/nall laJiie ind in any case mehihty is not a congenifal 
condition but the term floating may be \ery properly used for that 
condition in winch the kidney la found to be capable of displacement oier a 
wide area owing to the presence of a definite mesentery Such conditions 
occurred once tn C 000 aisea 

C Mesial displacement — One kidney may be found lying os er the \ ertebral 
column 

ABNORMALITIES OF SIZE 

Both kidneys may be found smaller than usual rarely larger 

Small kidneys are not associated nith long life Kidneys may be unequal 



Fig 3 



in size and Such inequality occurs once in a thousand cases The side incidence 
13 equal but males are twice as frequently affected as females The smaller 
kidney may }iai e a deficient blood supply or may be cystic which facts seem 
to show that there is more than mere lack of development as a cause of the 
inequality The large kidney e associated with diabetes and alcohol taking 
are not congenital conditions 


ABNORMALITIES OF SHAPE 

These may be associated with differences m lea el and ifc may be impossible 

to state which 18 the primary deformity _ , ? j, f .r. ■> 

Persistent lobulation of the kidney is found commonly /“J 
few cases the condition may pass mto very deep division and definite clefts 
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CAlifirv kWnCV— Tins may be actual or functional, true or false Only 

siiisssssssss 

If the sH^ihtest sign of nnj of 
Btnicturcs is found, tlion there should 
richtlv bo some doubt that the condition 
is tnily solitary. It may bo functionally 
so. KverN- cnort must be made beforo 
remo%al of a kidney to ascertain the 
presence or otherwise of the other oigan. 

It is in emergency surgery that the feohtarj 
kidnev nmv be removed, but there is less 
excuse for tins disaster if it be recollected 
that such kidneys are usually cut down 
upon by the abdominal route 
this route is adopted the presence of both 
kidneys maybe proved easily by pulp^t'^n 
before nepbrcctomy of one js , 

A. yAIaSB SOLITAKY KIDVF.Y-In tllCSC 

eases poino remains of 
are Iirocnl. In tlio Guy a Hoapital scrica 
llio right hiduoy uns prownt 
cates out of 13,000 ; three aero females 
and four nialea. The left h.dncy «as 
present in four cases out of 13,000 l»o 
uero females and two males, 
eases there uas aon.e o'odeoM tl at t^ 
ureter or vessels l.ad < 3,Cl 

ncetiou uith tlie other 
atrophied. Tl.e expeetation of life is not 
SO good in females as m malw. 

n. TnuE souTAUY KinNEx-In these 
cases there is no ureter, ■piie 

and there are no renal x esseh (^’*5.' _ 
incidence lias been found to be a 

six males. . 

The left kidney present in s v 
out of 13,000 ; there uero siv m 
and no females. 

The expectation of life is is found m 

in females as in males, « pregnancy or labour, ^ found m this 

entirely due to accidents -P ®^uch^as uterus ^ggnt and are found 

the former class, genital adrenals am presen 

second and true class |g arising direct f^®"^ * xp-g ^hen it is suspected 

to be supplied by ad^na section with double ure rs^.^^^yg^^,ncreascd 

Increase in number-dn ^ ^ found that tl > kidnej , 

that the kidneys are may be found withmtb gj,ape arc 

m number. Thus a second Kidneys of the same siz 

but cases w here two apparently no 
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found tofcetlior are not at all common bnt we shall see that this condition is 
to a certain cMent descnbed later under the heading of “ composite renal mass ” 

ABNORMALITIES OF CONSTITUTION 

h.dnc"''" uell'as''limt of"d„’’,ye 1^™'™ as horseshoe 

t'>o conditions niai he put together .niS to™ Smposite KeTaflla^ ' 



“I “oth 

Composite renal mass- ” ° ' " ‘ 

i' inSii '[rKi'r 

(,} K i'M-Jainodm senes 

Hum nil n,^„ „iss on'^' 

fimrlim (a.es „„t „r "■>|'‘’tsnoi Kinnps__T|„. i,- , 

<il|K(lnlion of life for „ „ t ’ "on- fininle. „ reported 

C'Ksl in f, ,„„1„ peno.1 after h jtl. " The 

‘Ult of nm!<N «liw| in infun one rcicliwl fl.r. not to be so 

nt n xn.n>», r n,' U , " t ' * "WnSh 50 per 

Hnr.<-sl,(>,. ki.lmn itunn-iMv i ^ ^ and labour 

® I nnd jt may lie 


DEVELOP 31 ENT OE 


DEFECTS 19 


aiUfil that tl.ose oases arc not included m lebieh the kidneys lie m a normal 
position and Ime become united by luftimmatory fibrous tissue, so that 

kidnoj rises out of the pel™ as a rule, bi,t does not ascend aboTe the leyel 

fJfJSf' . 1 "“^ of ‘t® '■“ted Mney is 

prciented by the presence of the inferior mesenteric artery, and if it tries to 
a^cenct further than 


this it IS shifted off to 
one side, particularly 
tiie left, and thus forms 
one of the v aneties of 
unilateral renal mass 
An intermediate 
condition is found in 
uluch the isthmus 
pi\ots upon this 
arterj and the uliole 
Jiiiiss conies to }/e 
more on the left than 
on tliD right side 
Horseshoe kidneys 
inaj beassocnteduidi 
congenital skeletal 
deformities cspecnll^ 
of the lower limbs, 
but coses m which 
sj ndact> Iism has been 
found m the upper 
limb are also on rccotd 
But liorseshoe kidnej 
is not often found 
with other genital or 
urinary defects , onlj 
about one case in 

nooo 

The ureters are 
usually two m num- 
ber, and arise from 
the inner border of 
the upp“r free part 
of eacli lateral mass. 



and they run across Inatromental {>>elograia of a itorn&shoe kiclney, Bhowing a parJii! 

„ .-ti,,,,,,.. nf *l,a crossed eetopii of the Tight segment the pelvis of which occupies 
tiie IStlunus 01 xiie thenudlmc There w a stiynemtlw left pehic ureter and nnotlicr 
organ The vessela m the r^ht renal peUi« t'llr I Matsdsscase) 

winch supply the 

lateral masses haae a normal origin, though they may arise lower tiian usual 
but the isthmus maj be supplied by another artery which alwajs rises from 
lower down the aorta than is usual It is behoved bj some authorities tiiat the 
isthmus may be a third part of a horseshoe kidney, and some support is lent 
to this \ lew by this separate blood supply to it The hiia of the horseshoe 
kidney are developed on the inner borders of the lateral masses Each lateral 
mass has one pelvis, of which the lower part is often large and passes towards 
the mid line In some cases the two pelves are united at their lower ends 
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One pch is js tlius formed and there may be only one uteter for the whole 
im«s bometimes the two lateral parts may be ver> asymmetrical in size 
Umlvtfual composite renal mass— (1) Kidneys joined m senes— 
This condition mi) be regarded as thatmxilucb a horseshoe Lidney developed 
and tried to ascend ns usual and was not fully prevented by the inferior 
mesenteric arter}— which howe\er shifted the mass to one side usually 
tile left Tlie left side of the mass passes upwards and the right side passes 
across the mid line and lies at a lower level Thus the left mass lies above 
the right and the conca\itj of the whole looks to the right and the whole 
mass ma\ he mistaken for a single kidney and is looked upon as a solitary 
kidne\ hiiig on the loft side As long ago as 1769 Morgagni pointed out 
that this was not the case and he recognized that the condition was really 
a double kidncj Ij mg on the one side Its connection with horseshoe kidney 
IS further shown bj tlie fact that m some cases the middle part of the mass 
is supplied a distinct artery just as the isthmus of a horseshoe kidney 
ma\ bo Tlie blood aessels arise m senes at regular inter\als from each 
other and from the same side of the aorta as that upon which the mass 
IS l^mg The front and lower surface of the mass is traiersed by a groove 
aertical m direction and lodging the right ureter During an operation this 
ureter is found King bj itself and may be difficult of identification The 
right ureter pas«es down in front of the other ureter and opens in the bladder 
bj a normal right urctenc orifice whilst the left or upper ureter passes verti 
calK downwards to enter tlie bladder by a normal left ureteric orifice It is 
thus casj for one to see how difficulties maj arise at an operation 

(2) Kidneys joined in paroUet — ^Tliis condition is -very rare only one 
case m 20 000 and it is referred to by Sir Samuel ^\llks It occurred m 1876 
Tlie two kidnc 3 s laj parallel with each other and whilst the true left 
kidnc} practically in its usual position the right kidney was rotated so 
that Its lulum looked to the right The mass lay on the left side of the abdomen 
One ureter passed dowTi m a deep groove between the two kidneys whilst 
the true right ureter passed down on the nght side of the right portion The 
arteries entered the upper pole of each kidney one to each part but there 
were two additional arteries whicli entered the lower part of each mass The 
aeins and ureters emerged from a normally placed hilum in each kidnej 
saae for the fact that the right kidney was twisted on a vertical avis The 
\eins entered the aena cava just above its level of formation 


. ABNORMALITJES OF UNION 

Congenital cystic isidney — this subject will be dealt with later in this 
book it 19 sufficient here to say that true congenital cystic kidney is aery 
rare and one extensive inaestigation showed that it occurred twice only 
in nOOO cases In both cases congenital bony lesions were found as well 
as the renal condition aiz syndactylism and talipes 


CHROMAFFIN RESTS 


This name is suggested here as being more exact than that vsaaiiy em 
ployed aiz adrenal or suprarenal rests for it bnngs such rests into series 
with the chromaffin bodies winch may be found along the course of the aorta 


* Tti nnp cl n cal case which occurred in the author a practice the true r ght ureter ras di% ided 
of on ovnInratr>r\ ooerfltion 4s the divided mda remamed m exact appos tion they wet® not 

after the operat on and there »fls clinical «id«jce that the ends of tl e tireter had un ted 
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Srrto%rL the. aLence ajd for th. reason the ahore rat.o » 
piobablj a minimum The figures arc as foUous — 

Females 

Left side ^ 

Right side ‘ 

Both sides ® 

Side not noted 1 

Ectopic adrenal - 


Alales 

1 

3 
2 

4 
3 


Chromaffin rests are situated mvanablj at the upper pole of the kidnp 
and \aty in siie from a pms head to a long linear area situated near the 
upper pole of the kidney It is noteuorthj that only one of these cases sur 
vived to the age of 63 and that fi\e of the males died uith some malignant 
condition hut only one of the females died with a similar condition present 
Ectopic adrenal — The adrenal body may be found in an unusual position 
Thus it ma> he found situated behind the kidne> or in the lulum of that 
organ It is rare for an ectopic adrenal to be found as a definite functionating 
organ w ithin the capsule of a kidncj 


DEFECTS OF THE VASCULAR ARRANGEMENTS 

Aberrant blood-vessels — Clinical experience suggests that aberrant blood 
vessels give rise to urgent symotoms but m spite of tins suggestion onh 
siv cases occurred at Guys Hospital m twenty six jears Imestigations 
bj the surgeon at the time of operation are usually of small ^alue and at 
autopsies the condition is often missed owing to the examination of the kidnejs 
ex situ For these reasons no very definite attention should be paid to statistics 
in this connection But post mortem inxestigations appear to confirm the 
clinical findings ten cases were found in 13 000 eight females and two 
males The aberrant blood vessels which produce symptoms do so bj obstruct 
ing the ureter and m order to do this the vessels must pass to the kidney 
below the lulum and the ongin of the ureter The aberrant ve^ssel is usually 
arterial and arises from the lower part of the aorta or from the common or 
internal iliac arteries but not from the external ihac artery Kinking of the 
ureter over the artery may occur and give rise to the urgent symptoms which 
have been noted Specimens of the early division of the mam artery show 
that this condition is associated with a distinctly segmental arrangement of 
the branches and that the ureter may be kinked over the lowest branch 
(^In lad obstruction of tl e ureter by non aberrant vessels occurs more com 
monly than by aberrant vessels seep Oletse?— Ed) The v anous lev els at 
which the aberrant arteries arise from the aorta or other vessel indicate their 
segmental origin and m this connection it should be noted that aberrant blood 
V C'iscU mav pass into the kidney at a higher level than the hiluTYi It is verv 
nnn o' W<»<1 vesseto to occur on both mdes-ono 

Otn -lanable than any other of the 

htge %cs,cU of the human body (Young and Peter Thompson) 

larBo'l mp t “ F'^ormed at two 

Jaolo (later «v, 

of roaem lal hfano t as of the Upper uJ nSy Tract 


aveaccounts in. some cases 
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CHAPTER III 


PHYSIOLOGY AND TESTS OF RENAL FUNCTION 


S TRUCTURE The human kidney like that of other \ertebrates js made 
up of a number of indnidual functional units each hnoun as a nephron 
and consisting of Bounians capsule and a renal tubule (Fig 10) There 
are about a million nephrons in each kidnej and a know ledge of their structure 
IS necessarj for an appreciation 
of the mechanisms uherebj 
the kidnet is enabled to pre 
'iprie the composition of the 
bloorl and ailou such fluid and 
'•ohds as are not required bj 
the bod> to escape m the urine 
This process begins at the 
glomerulus uhicli is a tuft of 
capillaries miaginated into 
BoMTiian 8 capsule and forming 
M ith it the "Nlalpighian cor 
puscle The capsule is lined by 
a parietal kier of flattened 
epithelial cells continuous mth 
those of the renal tubule 
uhere it is reflected oier the 
glomenihis as a M«eeral lajer 
the cells lose their outline and 
foim a <ijnc}tium uhich is 
separated from the capiliarj 
endothelium b3 a basement 
membrane It is through this 
extensile thin area composed 
of fused capillarj endothelium 
basement membrane and vis 
ceral capsule that filtration of 
fliiul occurs 

The capsular space com 
niunicates directlj mth the 
lumen of the proximal tubule 
this IS conxoluted and 15 Iinetl bj cuboidal cells having a bnish border 
It leads bv a straight descending bmb to the thin segment of the loop of Henle 
Here the limng epitlielmm is flattened and the parth compressed cell nuclei 
buke into the narroiv lumen of the tubole The thin segment extends for 
a X anable distance around the loop of Henle to the ascending limb it is onh 
found in mammals and is least dexeloped in the more pnmitue forms Its 
difference m structure from the rest of the tubule is suggests e of a ditTerence 
in function 



THtNSECMEtrr- 


Fio 10 

D agram allowing tie essential features of a Ijpif 
nephttin in the 1 uroan k. Iney 
(Homer Smith Pfyn ologj of ll t Kxd tj 193") 
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The distal tubule leads fram the ascending hmb of the loop through a 
s raight to a convoluted segment which lies near the glomerulus of origin 
It IS lined at first by cuboidal cells^hieh become progressively more columnar 
thej show basal stnations but no brush border ' 

Iif.ih'r to'”* ’’y * smooth layer of cells of varyind 

tub.hes_^l.e m the cortex, an. the remamder fSet th^ 

’"i"” “f the renal artery 

the lobules and are connect by arLr.Tarete"' 

arteries short twigs are given off at intervals tl,» interlobular 

uh , they break Sp into® the gWutr eapiUa“^S 1^0^ 

the glomeruli by cHerent arterioles which break im a ^ 

network close to the tubules which ere tl... np again into a capillary 

alreadj passed through the 1"'“'' "’‘‘.cli has 

supply to the tubules The peritabniap efe.ipf any direct arterial 

join the arcuate veins lying in the concavitv ofTh mto veins which 

join finallj to form the renil vein "“"^‘ty ®‘ ‘to arterial arches, and these 

capillaries is 7o'loO mm° Pressure in the glomerular 

theories op renal function 

Historical — Bowman’s tlieorv of ift49 k« j 
elaborated hj Heidonliam m ml to “"atomical grounds, was 

to other secreting glands, water anti .alt. i “ ^ ""“s eonsiderod comparable 
;',"’'lP™luels hVthe celts of t^ftubliks ,^, hy the capX, a„d 
c glomeruli acted as filters for tli<» i Ludwig in 1844 suggested th/it 

hv caniiiilalinv BmZw "'‘ration and tubular re ab.ntnt ^ f™™'* 

with the phsma and tb ‘he tubules and f ‘h® *°S 

evcretioii bjTlio “ell, ot 41 “"?° 1 <l®>nonstrLrwf“'"® 

^ > OiOMiaui^wii ,i.™„.„., S oooar m the human 

altering 

to- 
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t [le number n orl mg so further decreasing the urinary output During diuresis 
especially uhen produced by intn\enous saline the number of patent elomer 
uli IS increased and a bigger filtering surface produced 

Utliough much of this eaiclence is derivecl from rabbits it seems likely 
that in man similar internijttence may occur from physiological causes 


TESTS OF RENAL FUNCTION 

General considerations — In urology as m every branch of surgery the 
clinical condition of the patient is of more importance than the results of 
laboratory tests tlie urologist is concerned with the total renal function 
particularly uhere there is an obstruotue unnary lesion and it is in such 
a condition that he can recene considerable help from the biochemist m as 
‘•C'-sing the amount of renal impairment In unilateral renal lesions amenable 
to fitiigerv he is concerned mainly with the ability of the remaining kidney 
to cverote Maste products and pre\ent their accumulation m the blood Ex 
cretion is the mam phy siological function of the kidney but deficient excretion 
of a substance m the urine does not necessarily indicate impaired renal function 
for example there may be deficient excretion of water or chloride m myo 
cardial weikncss or m vomiting or diarrhcea although the kidnevs are normal 
Con\er-ely excretion of dissolved substances may be complete even when 
tliero IS renal impairment tliroiigli the mechanism of a compensatory polyuria 
TJie normal kidney has such power of aecomroodation that it can produce 
a large quantity of dilute urine uhen much water is ingested or a small amount 
of concentrated urme when little is taken In renal impairment this ^ucr 
of nccoinmodation is le^scnefl Renal impairment signifies some loss of con 
ccntrating power if tlic compensatory mechanism of polyuria fails there 
is retention in the blood of products which should be excreted and renal 
insufficiency results It follows that an estimation of renal function requires 
oxaminations of tlie urine and of the blood in their simplest forms these 
teats are earned out separately but for more accurate results a combined 
cvamination of the two factors is undertaken Extreme mathematical 
ftccurncy however is neither obtainable nor necessary The following tests 
will be described — 


A Urinary tests 

1 Fluid intake and output 

2 Specific gravity test 

1 Urea concentration test 

4 Phenol sulplione phthalein test 

5 Jmffgu iTtnnnw 
B Blood tests 

1 Blood urea 

2 Non protein nitrogen 

3 Urea nitrogen 

4 Creatinine 

C Combined tests 
Urea clearance 
D Radiographic tests 
Excretion urography 


A Unnarv tests— (Te>,ts of elimination and concentration) 

1 The test of fluid ^^TAKE AND oDTPirr— Normally the quantity of 
fluid inuested and the volume of urine should run parallel am] anj serious 
divergence mav indicate renal impairment 
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'Tpc/imme— The iianent is oven I 200 cc of water to drink within half 
an hour All the uiine passed is coUected for the next four hours, 
ticallv all the 1 200 c c should be recovered the greater part m the first two 
hours^ In renal impairment the ercretion is delaj ed and only a part is excreted 

*^In'^rend mipairment the delay m water excretion is associated with a low 
maximum specific gravity of the urine Where there are pre-renal causes 
of diminished excretion (ep circulatory weakness, oedema diarrhoea or 
vomiting) the maximum specific gravity is high It is therefore important 
to record fluid intake and output and the specific gravity m all urological 

2 Tests of specific geav it\ — The power of accommodation of the kidney' 
IS most easily observed by noting the normal variations in the specific gravity' 
of the urine, nnd although equal weights of dissolved substances alter the 
specific gravity in different degree for clinical purposes the specific gravity 
can be taken as a measure of the total concentration In progressive renal 
damage, impairment of concentrating power is the earhest recognisable change , 
mabilitj to concentrate the urine above a specific gravity of 1010 after fluid 
restriction represents the maximum impairment of concentrating power 
(Fialiberc) Inability to produce a dilute unne after copious drinking follow s 
later and ultimately the specific gravity tends to become fixed under all 
conditions at about 1010 

Ttchnique — The patient is given his usual evening meal at 6 p m , it 
should contain little fluid but much protein He has nothing more to eat or 
drink until the test is completed All urine passed during the night is dis- 
carded but the first specimen passed on waking is kept (1) He remains in 
bed for one hour and passes urine again (2) , he should then get up and 
after another hour empty his bladder again (3) The specific gravity m at 
least one of the specimens 1,2 or 3 should be higher than 1022 if the kidney 
function IS normal 

This tost IS miahclated if there is evacuation of cedema fluid as may occur 
in cases of cardiac failure when the specific gravity will be low The test 
gives m other respects a reliable index of renal impairment but not of renal 
insufpciencv unless taken m conjunction writh blood chemistry tests It has 
the disadv antage of requiring a reduction of fluid intake w hich is not desirable 
in surgical urological cases 

3 Uut\ CONCENTRATIOV TEST (Maclean and de Wesselow)— In renal im- 
pairment all the constituents of the urine are affected by the diminution in 
concentrating power urea, a normal component of the urine, is innocuous 
w icn given b.v mouth and its ingestion leads to a rise in the plasma urea 
\ lien the renal function is normal the excess urea is filtered by the glomeruli 
and altliougli some is probably re absorbed by the tubules the greater 

concentration test is based on 

vnvJfrnm i""’"’ "'oming after a night of abstin- 

l»\ moniU «h« rsi 1 the patient given 15 gm of urea 

?e Z efl anyone T.' " ’’““V A'lYOUred The bladder 

. } . .1 ’ ° three hours , the volume of each specimen is 

thf rnnorinfpnt^rt ofufca estimated If the kidnej function is normal 

^ 2 per cent in one of the speei 

Til’ ^ I ** I ^"***^® usimlU in the second hour specimen 

^ **** ^’dcnsivclj Used m cases of prostatic obstruction, is 

I c( so now lat iliffcrentlj h\ different surgeons A concentration of 
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2 j^r cent is generally considered adequate for one stage prostatectomy hilst 
below 1 8 per cent there IS serious nsk of uraemia The concentration however 
depends on tiie \ olume of urine as w ell as the amount of urea and if the -v olume 
exceeds 130 e c per liour the percentage of urea may be below the accepted 
minimum even if the kidneys are normal As urea is itself a diuretic this 
randition does sometimes anse It may therefore be more rehable to interpret 
the test m the terms of total urea excretion and to assume a satisfactorv 
iunction only if at least 1 5 gm of urea is excreted m each hour 

The result of the test depends also on absorption of urea from the intestine 
and on tlie initial concentration of urea m the blood with a high blood 
urea in severe renal impairment it is possible to have a high concentration 
of urinary urea 

In addition to these estimations of normal excretory products the function 
of tlie kidnej maj be tested by its power to eliminate foreign substances 
introduced into the blood stream 

4 Phenol sulphone phthalein test (Rowntree and Geraghty) — Phenol 
red or phenol sulpbone phthalein (P S P ) is a non irritating substance which 
18 almost completely excreted m the unne in a relatively short time when 
introduced into the blood stream About 20 per cent of it is free m the plasma 
and is filtered bj the glomeruli whilst the remaining 80 per cent is bound to 
the plasma proteins and is eliminated by tubular excretion In an alkaline 
solution it has a bright red colour suitable for colorimetric investigation 
the presence of blood m the urine w ill vitiate the calculation 

rechmque — The patient wlio should be at rest in bed drinks SOO oo 
of water Twentj minutes later the bladder is emptied by a catheter which 
18 tied in and an intravenous injection of 6 mg of phenol sulphone phthalein 
mice of sterile water is given Unne from the catheter drips into a test 
tube containing a drop of 25 per cent sodium hydroxide and the time of the 
first appearance of a pmk colour is noted The catheter is then closed by a 
spigot for one hour after which all the unne collected m the bladder in that 
time 13 removed This is repeated for a second hour The amount of dje in 
each specimen is estimated as follows 10 per cent sodium hydroxide is added 
until the maximum red colour appears the unne is diluted to 1 000 c c and 
compared m a colorimeter with a standard solution whence the percentage 
of d\e can be estimated 

In a normal subject the dye begins to appear in about four minutes m 
tJje first hour CO per cent and m the second hour 20 30 per cent is excreted 
giving a total of 80 00 per cent in two hours 

f artattaiis~(a,) The amount of water given before injection is sometimes 
increased to 1 000 c c but the diuresis produced will raise the amount of dye 
excreted and may mask renal impairment 

(b) The injection is given intramuscularly excretion is then slower the 
d>e appears in about ten minutes about 50 per cent being eliminated in the 
first hour and 20 per cent m the second 

(c) The time intervals of collection are shortened to half hourly or even 
quarter hourly 

The interpretation of the test m surgical cases also varies an excretion 
of onlv 20 per cent in two hours certainly indicates renal impairment vet 
this figure has been accepted as the level at which prostatectomy may be 
undertaken It is a test which is more often used in \menca than m this 

^^^'^INDIV IDEAL REN4L FUNCTiox— The test IS adaptable for the study of the 
function of each kidnej separatelj Uretenc catheters (which shoiikl be as 
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laree as the ureter can take to prevent leakage) are passed and the urme from 
each collected The injection should be mtravenous and should not be given 
until the catheters are seen to be diainmg satisfectorily Colorimetric estima 
tions of the concentration of the dye axe made as before 

5 Indigo capaiine test— Indigo carmine is also eliminated by tubular 
excretion but only about 25 per cent is excreted by the kidneys it is there 
fore not suitable for quantitative estimation 

The blue colour can be seen m the urme -without the addition of an indicator 
and It IS thus of value as a test of differential renal function when observed 
cystoscopically It can also be used as a test of total renal function if the 
patient can pass a little urme at five minute mterv als or if a catheter is passed, 
or if tliere is already a suprapubic catheter in position 

Technique — 4 c c of a 0 4 per cent solution of indigo carmine is injected 
intravenously If the kidney is normal a blue efflux will be seen from the 
ureteric orifice in from four to seven minutes The colour will become pro 
gressnelv deeper with each efflux If the urine is draining from a catheter 
the deielopraent of a good blue colour m ten minutes is regarded as evidence 
of satisfactory renal function 

Ffinchons — ^The injection of 10 cc of solution is sometimes adaised 
but this amount is unnecessarily large Under no circumstances should a 
concentration of more than 0 4 per cent be injected because the drug is not 
completely excreted a 4 per cent solution used m error has been known to 
produce a generalized blue coloration of the skin and small emboli in the 
cerebral capillaries (Macalpme) The injection can be given mtramuscularh 
m which cise the onset of excretion is delayed for about twenty minutes 

Although the test ls one of the simplest it is one of the most useful m 
surgical urologj It gives reliable information during cystoscopy of the 
presence or absence of two functioning kidneys during suprapubic 
drainage prior to prostatectomy it can be used as a rapid bedside record 
of progress and will indicate whether the time is npe for further more 
deeisn e tests 

B Blood tests — (Tests of retention) — ^The tests of elimination so far de 
scribed w ill gue an indication of renal impairment it has been pointed out 
now e\ er (p p) that by means of a compensatory polyuria the total amount 
of w aste products excreted by the kidney may still he normal It rs only xshen 
the amount of renal damage (represented by a diminished number of function 
•ng fi OJRcnili) IS further increased that waste products begin to accumulate 
in the blood and a state of renal msufficiencv supervene^. Even this con 
necessarily a p^anent change as is shown by the recovery of 
duration ^ obstruction of relatively short 

“Kufflcienoy can be gauged by an 
bobsm m tbe Mnnl la” ” ”'^'‘®8e*u>us end products of protein meta 

cSccZ, ? r” S“l>stance ,t is m the mam an 

tion TiTnartU ^ ™8«t<id protein but m conditions of start a 


a teir’Scil in an'oxalK'l'uf^t’”.® tvithdrattn from 

evrTiirrn It 1 » ® shaken oud Sent to the laboratoTv If the 

stcnl? water or ll.^ToodTin doJ" 

100 the blood urea is 20 to 40 mg per 

J su icicnc\ the amount rises Animal experiments show 
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quarters of the available renal substance must be destroyed before 
the blood urea is affected Whilst eltnation of the blood urea depends on the 
seventy and duration of the renal damage it is also affected by^ age bv tlie 
fluid intake the quantitj of protein in the diet and the amount of katabohsm 
ot tissue protein by hver damage by circulatory weakness and by such causes 
ot pre renal deviation of fluids as vomiting and diarrhcea It cannot therefore 
be regarded as an ideal test of renal function and m practice an isolated 
blood urea estimation may be misleading jet it is a test of considerable 
pactic^ \ alue to the surgeon especially in prostatie cases m showing the need 
for prehmmarv drainage a blood urea of more than 60 mg per 100 c c is 
usuallj considered an indication for a two stage operation Where the blood 
urea is high it will fall rapidly after drainage unless there is considerable 
permanent renal change it will indicate the relief of renal insufficiencj 
before there is evidence of restored concentrating power as shown by the 
indigo carmine teat It is advisable to relj on the latter m judging whether 
tlie patient is fit for prostatectomy rather than on the blood urea alone but 
a persistentlj raised blood urea after drainage in a prostatie case is evidence 
of serious renal damage 

2 Non pkoteik nitroqe> — ^The non protein nitrogen (N P N ) includes 
the weight of nitrogen m all the soluble nitrogenous bodies of the plasma 
exclusive of protein t e urea uric acid ammo acids ammonia and creatinine 
It ib normally 20 to 40 ing per 100 c c and iti lenal insufficiencj from surgical 
causes its rise is usuallj parallel to that of the blood urea 

3 Ubb 4 NiTBOOEK — Urea nitrogen makes up about half of the non protein 
nitrogen or of the blood urea It is possible to estimate the distribution of 
nitrogen throughout the constituents of the blood but if the sum of the nitio 
gen content of the individual non protein mtrocenous bodies is compared with 
the total non protein nitrogen there is found to be a deficiency This unknown 
fraction is also increased in fiie nitrogen retention of renal instrfficiertcy rf 
tlie urea nitrogen ts subtracted from the non protein nitrogen a v slue i>> 
obtained for non urea nitrogen which has been called the uremic 


moietj 

In renal insufficiency the urea nitrogen may rise proportionatelj more 
than the non protein mtrogen and form 80 90 per cent of the total 

4 Creatinine — The amount of creatinine m the blood is believed to he. 
independent of the diet it is a waste product derived from tlie endogenous 
metabolism of the creatine of muscle It is excreted by the kidnej s bj glomer 
idar filtration The normal amount of creatinine m the blood is less than 
2 mg per 100 cc figures above 3 mg indicate considerable renal dannge 
whilst above 5 mg the outlook for reeoterj is poor In renal insnflicienej 
the blood urea rises before the blood creatinine whilst in the late stages of 
urjemia the creatinine may rise sharply even to 30 mg per JOO c c as a result 


of to\ic destruction of muscle 

The practical value of blood cliemistiy estimations other than the blood 
urea is doubtful m surgical cases and multiple investigations of this kind 
frequently lead to waste of time without any real increase m useful informs 
tion The blood urea gives a reliable index of renal insufficiencj within the 
limitations already stated and its value is enhanced bv a simultaneous estimn 
tion of the urinarj urea ifthisislow (eff less than 2 jier cent ) with a raised 
blood urea it is an indication of renal insufficiencj 

O Combined tests— Tie limitations of individual tests wlietjier ot con 
centration or of retention have been indicatevl and the value of combming 
them pointed out x'lpart liowever from the studv of the urine and the 
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excretion to be considered and 

attempts ha\e been made to embody these three factors m nnn 

the kidneys in one minute The mLi^« J which A\oiiId be cleared of urea by 
passing into the glomeruli is not rleirp i f * ^ ' irtual volume as all the blood 

of 60 c c means th™ the 

that found in 60 c c of blood excreted in one minute is equal to 

of unno oxere'ted“reiehes?co'°^r mmu^thT tolumo 

maximum value , further increTO in t W* JJ. of urea attains its 

effect on the rate of excretion of urea which oxcretion of urine has no 
urea content of the blood The mnumL Proportional to the 

which IS found to average 75 c c It is calLilSS'from the*Snla “1°"^“’"* 

Cm=^xV 

Where U is the urinary urea m mg per 100 o o 

V i fcvokl"''?'"'"^ Pe?100 c e 

the volume of urine in e c per minute 

’•“‘o ”<■ 

.‘^i^eteTrdrafe&- 

Co=gXVV' 

SSLiEiHfr‘™' 

any patient in “^0^ “h®'! be measunrf n i, Li ° “‘^''eted by 

voiding completely to orSr-TThe^aXtr'irS” f o“Ss‘“diruftL m 
Teckmgue~The exam . ^ duration of 

- bkely to prVuce a lowir, ““ Pe‘mLTkept ‘t “'ibough 

impairment although it ha, in.?™”’ value if there „ ,1 ' exercise 

given 1,000 CO ofLater tLi *®. ”*“01 when tK^u . ™™e renal 
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end of a second hour and the same ^tunations earned out on the urine Tins 
IS an example from an actual ease (Biohes and Robertson 1935) — 

HJ aged 49 Diagnosis=Careinoma of kidney 


10 10 02 a ra 

10 55 

11 02 
12 02 


Cathetenzed and bladder emptied 

Specimen discarded 

Bled of 5 c c of blood 

Bladder emptied by catheter (Specimen 1) 

Bladder emptied by catheter (Specimen 2) 

Blood urea— 30 mg per 100 c c 


First hour — Urinarj urea=:0 4gm per cent =400 mg percent 

Urine volume=:160 c c per hour (2 60 c c pel minute) 


Maximum Clearance (Cm) =gXV 


Normal is 75 o c 


= ~x206 = 355 cc 


35 5 ,, 


•Second Aour — Urinary urea=s0 6 gin pei cent —600 mg percent 
Urine vol =s92ce per hour (1 53 c c per minute) 

Standard Clearance (Cs) X %/V 


Normal js 64 c c 


Percentage of normal“~xl00=44 per cent of normal 
JIean=:45 5 per cent 

This patient s renal function uas only 46 per cent of normal A disagreement 
of 10 per cent between the two hour results calls for a repetition of the test 
Interpretation — en the healthy kidney show s wide variations m functional 
acti\ ity and variations in tlie urea clearance value are therefore to be expected 
In general it may be said that when the clearance is 75 per cent the renal 
function 18 normal between 50 and 75 per cent it is doubtful below 50 per 
cent there is impairment and below 20 per cent renal insufficiency with a 
raised blood urea Below 5 per cent there mil almost certainly be urTinic 
symptoms In surgical urology the test has its greatest value m cases of 
prostatic obstruction and a clearance of 65 to CO per cent isprobablj the lowest 
limit of safety for a one-stage operation In renal lesions such as tuberculosis 
or hydronephrosis a clearance below normal may ri®e after the removal o! 
the diseased kidney, and a clearance value of 100 per cent be attained wirn 
only one kidnej Infection d^resses renal function and this fact i^s well 
brought out by estimations of the urea clearance before and after treatment 
It has been claimed by Van Slyke (1930) that the urea clearance 
a fall in renal function some weeks or months before the phenol snipnone 
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phthalem excretion does and m general it is a more delicate indicator of renal 
impairment than the others It does not depend upon the excretion of a foreiirn 

D Radiopaphic tests — Excretion urography — T he introdnctmn 

intravenous injection ^ ^ stable sterile solution for slow 

lopax)— Contams JuTpeTrent^ of lothUr ’ ’ Pyelumbrme , Neo- 

Tho ampoule .seued coJta,„“ a doL of T 5 tm “ “ ™Sht of 493 

of mveet eoga. 

for the first fifteen minutes 

alter injection , the highest 
concentrotion of the drSg in 
the urine is in the second 
h teen minutes It is oom- 
P etely filteroble from the 
plosma and is excreted by 
the tubules It is excreted 
unchanged m the urine 30 
eliminated in 
the first hour and 03 per 
cent in eight hours The 
best radiographic shadow is 
S fi” kidneys m ton 

tmi ^ "“nates after injoo- 

Dtodone (Syn Per- 
abrodil Unodone , Pyelosil , 

Con? ’ 

is'proLbV ““'“““■ar 

subcutaneous or inln than lodoxy] and can if solution It 

ahndoa Is g,i c„ c chtTo *” “'"e hours^ Tl L“ b®"? “""e, 

~ a 

nininU on tlie radiocrnnhio ^unction by excrohnn^ ^ 



"n.r;,v.';\ClHEir™s^ 

1 1 ™y 1 J %r fiT o"!CK;f “ '"■* 
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Fio 13 

5<ime case as Fg 12 seven weefce after rcmovet of r ght 
\ relenc cslculue S m n film Equal concentration 
rgitandleft (Yr<jyJ>yDr F H Arm;!) 


tntion of the Jicliicj, due 
allownnco being made for 
obcsiU and variations m 
radiological technique 

The shape of the peU i3 and 
cab CCS shotts vhether the 
kidnc} IS nnatomicallj normal 
In rcHfl? imjwiri lent the 
time of the appearance of the 
8hado^^ isdoKjed andexcre 
tton prolongctl with a Jess 
dense sliadon than the 
normal If honever, there 
IS ureteric obstruction the 
shadow on the diseased side 
mav he denser than that on 
tlio sound side , its time of 
appoarnneo inaj he normal 
but there will he dolajed 
cmptaing Iig 12 shows the 
delajed filling and dilatation 
of the right pelvis in a case of right ureteric calculus the left peJrjs is nearly 
emptv at fortj five minutes whilst the concentration of the dye on the right 
flulo w as still increasing Fig 13 shows the same case seven w eeks after removal 
of tiio stone there is stilt a little dilatation on the right but the concentration 
on the two sides is about equal If 
onl> one kidney is impaired the good one 
ma> excrete all the drug and nothing maj 
appear at all on the diseased side out if 
both are impaired there will be poor 
concentration and delay perhaps of 
several liours before shadows appear 
Fig 14 shows the excretion urogram of a 
patient undergoing suprapubic drainage 
tor chronic retention due to prostatic 
obstruction The blood urea had fallen 
from 84 mg to 50 mg per 100 c c after 
two weeks drainage The kidneys 
showed only a faint shadow at fifteen 
mmutes and poor concentration with 
dilatation at forty five minutes In this 
case the excretion urogram w as the 
decidmg factor in delaying operation on 
the prostate for a further three weeks 
bv which time indigo carmine was ex 
creted at six and a half mmutes and the 
blood urea had fallen to 30 mg perlOOcc 
2 RADIOORAPHI OF TKE URINE passed 
at successive intervals after the injection 
Func^^on^ Prostotic ob willshowthe power of Concentration from 

struetion two weeks after suprapubic the varying depth of shadow 
catheter zatton for 3 TWe SPECIPfC GRAVm of the unne 

concerurat on^and ) nses m the first hour to 1050 or more , to 
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fnr thp aocomuanvinK polyuna it has been suggested that a ‘ funo 
S indL obtained by Lltiply.^^ the amount of urine in cubic centimetres 

bv the last two figures of the specific gravity should be u'secl ^ 

^ 4 Estimatiou oi the drug in the urine— lodoxyl can be precipitated 
from the urine by adding one part of concentrated hydrochloric acid to four 
parts of urine the precipitate is dned and weighed In a normal case the 
maximnm excretion is between one and a half and three hours after injeotmn 
Tins method has been used as the basis of a test of renal function (Wade and 

^^^5^ eSSiatios oy THE DFUG IN THE BLOOD— lodoxyl should bc completely 
ehmmated from the blood in four hours retention of 0 5 gm after this time 
has been held to show minor renal impairment greater amounts indicate 
more serious damage r u 

The value of tests 2 3 4 and 5 is doubtful as the same information can be 
obtained more easily by other means The radiographic demonstration of 
a functioning kidney however can be of great value particularly in a case of 
renal injury on the other side where exploration may lead to nephrectomy 
The choice of renal function tests— The selection of suitable tests for a 
particular ease depends to a considerable extent on the nature of the disease 
In surgical renal lesions the urologist is more interested m the function of each 
kidney separately whilst m obstructive and neurogenic disease of the lower 
urinary tract he is concerned with the total renal function The study of 
individual renal function can be made by the indigo carmine test or by excre 
tion urography without the use of ureteric catheters The passage of a ureteric 
catheter introduces certain fallacies it may cause a temporary cessation or 
diminution of secretion on that side and unl^s it is large enough to fit the 
ureter closely there w ill be leakage around it and some urme w ill bo lost into 
the bladder Moreover the retention of a ureteric catheter for tw o or three 
hours is undesirable Nevertheless some of the other tests can be used in this 
way if due regard is paid to these sources of error The test of fluid intake 
and output the urea concentration test the phenol sulphone phthalein test 
and the urea clearance test ate examples 

If the total renal function is being investigated as in a case of piostatic 
obstruction there is a wider choice available all the tests described being 
suitable under different conditions One must consider the accuracy of the 
test its coniemence and its safety The most accurate is probably the urea 
clearance test which includes an estimation of the blood urea approaching 
it is the urea concentration test if combined with a blood urea estimation 
Botli of these tests require the use of a urethral catheter in. a prostatic case 
I hkelj to be accurate if there is much urinary infection especially 
It the bladder urine contains B proteus or other urea splitting organism In 
a patient who has had prolonged suprapubic drainage it is difficult to obtain 
a satisfactory result with either test The indigo carmine test alone when 
obsened cjstoscopically has a degree of accuracy out of all proportion to its 
^mplicity and ^en without cystoscopy its accuracy is not to be despised 
The late Harry Harris cairied a blue glass stopper which he used as a colour 
proTtatectomj concentration of indigo carmine m cases awaiting 

1 or conienience the blood urea and mdigo carmine tests are unrivalled 
The former determination should be made at the outset m almost every 
case a noirnal x able may be obtained even if there is some renal impairment 
u a raise igure on a normal diet and m the absence of vomiting diarrhoea 

gr ss circii a ory w cakness is an indication of renal insufficiency The 
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chcmicil cstimfltion can be mide rapidly in a good laboratory and under 
peace time conditions there is little delay in getting the result back 

The indigo carmine tost has the further advantage that it can be earned 
out b\ tile clinician ium«elf at the time of cystoscopy or as a routine interval 
test m the ward Jvo lahoratorj determination is needed and the time 
spent on obtaining the result is only measured b\ the degree of functional 
impairment of the kidnejs 

The specific graiitj test is also easily earned out but it involves the de 
pri\ at ion of fluids for some hours from a patient uho is in need of them 

Tlie safety factor need onlj be considered seriously when there is renal 
insuflicicncN and thia should ha\e been discovered by the blood urea deter 
mmation In other w ords the blood urea is the safest test of all It is unwise 
to introduce foreign substances into the blood stream when there is marked 
renal insuflicicncj and this rules out the dye testa including excretion uro 
graph3 when the blood urea is much raised It is impossible to lay down a 
specific figure for the safetv level but I would hesitate to do an excretion 
urogram with a blood urea of more than 100 mg per cent Severe infection 
advanced cardiovascular disease hepatic insufficiency hyperthyroidism 
allergic states and a known hypersensitivitv to iodine arc also contramdica 

tioii>« 

Safetv from the introduction of infection must also be remembered the 
urea clearance tlie urea concentration and the phenol sulphone phthalem 
tests require eitlier mterimttent catheterization or an indwelling catheter for 
two or three hours and the surgeon must be certain that proper asepsis is 
maintained throughout the test 

To siiminanze it is better to rely on the results of at least two tests one 
of elimination and one of retention combined with an estimate of the clinical 
state of the patient before presuming to assess his renal function There is 
no nti^factory test of the reserve power of the kidneys which is normally 
iugh lamilnnty with particular tests has the added advantage of giving 
experience in their interpretation and no «eM trierl test should be discarded 
!i")itly Our own preference is for a blood urea test m every case combined 
vv^itli an excretion urogram m renal lesions and a urea clearance test m lower 
tract lesions Both tiie indigo carmine test and excretion urography play a 
iisefii! j>art in cases of prostatic obstruction 

E Riches 
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CH\PTER IV 

EX AGNATION OF THE KIDNEYS 

CLINICAL INVESTIGATION 

'}\SPECT101i maj re\eal an antenor bulge in one or both loins in the 
case of a large renal neoplasm hydronephrosis solitary renal cyst or 
poly cy Stic disease of the kidney s ETersion of the looser nbs may be visible 
as in a case of large left hyT)ernephroma nhich nas subsequently removed 
PaljxtUon nhich should aluays be performed with warm hands detects 
tenderness rigidity a lump or redema m the lorn both anteriorly and poster 
lorh In feeling for the right kidney the left thumb presses backwards from 
in front and the other fingers press forward from behind the right hand is 
simiHrly used for the left kidney 

In a big or fat patient the bimanual method is better the left hand being 
used to push forward the right kidney while the right hand placed below the 
ribs sinks deeper at the end of every expiration The role of the hands is 
re\ er«od for the left kidney The fingers should be placed flat on the surface 
and pressure gently increased sudden poking mo%ements of the finger tips 
should be ai oided Palpation is facilitated if the patient draw s up the knees 
and breathes through the mouth 

Percussion rcseals an impaired or duU note over a renal tumour large 
enougli to pudi aside the intestines Othemise there is anterior resonance 
not niwais easy to define as a classical band but often in marked distinction 
from an enlarged spleen or gallbladder which usually hugs the anterior 
abdominal wall with consequent overlying dullness 

\uscultation does not play much part in clinical renal examination 
A kidney tumour presents in the loin or is capable of being pushed there 
and nioies on respiration unlike a perinephric abscess or retroperitoneal 
sarcoma It is said that there is no always or never m medicine and 
I haie met a large perinephric abscess and a large retroperitoneal sarcoma 
w}io«c mohihti on respiration led to mj thinking them respectiiely a pyo 
nephrosis and a renal neoplasm 

The two sides here* as elsewhere when possible should be compared 
Jhlatcral tumours may be polycystic kidneys or hydro or pyonephroses or 
rarely renal neoplasms 

In n thin patient it is common to bo able to feel the lotier right renal pole 
at the end of full inspiration (palpable kidney ) The second degree of mobility 
in wiiicli at the end of inspiration the obsersers hand can feel the upper 
mna pole am! prevent it from retreating under the nbs on expiration entitles 
he kidnov to be illogically called a movable one jllogically since all 
kidnevK move Tbc third degree of mobihty is that m which a kidney can be 
p hcoil in tlie opposite ihac fossa (floating kidney) I have not yet observed 
tins (U^.reo of mobility o j/ j 


renal RADIOGRAPHY 

Plain X-ray films often show the position and outline of the kidneys and 
tlie prt‘'inc-o of opacities within tliese outlines in the anterior film Should 
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the™ opicitles represent cllcificd me^ntcrie glands or gallstones thee will 
be found Ijing anterior to the ecrtcbral column m lateral tobits whereas 
placed™ nillej'*''” '' “ greatly dilated or mis 

Rp 11 onciTIEs— These nro usually due to stone., or calafied t, hmuhsn 
llenal ajsls simple or hj d rtid also may show caloiScation I have no personal 
oxpenenCG of siicJi but I bate met with many renal neoplasms which showed 
calcificntion sometmos m the periphery of the mass sometimes irregutarlv 
dKpcrsccl througlioiit jt m trabeciihr fosJnon and sometimes present in a 
particular area of the tumour m a peculiar stippled pattern Ihree out of 
fi\c neoplasms seen m one \ear slioued calcification which it is not generalh 
realized is quite consistent with a diagnosis of neoplasm The view has been 
expressed that calcification m a neoplasm is an index of greater malignancy 
lor otiiers with whom I agree calcihcation is a ejmbol of chronicity and of 
low malignancj One patient from whom was removed an extensuely 
calcified lijpcrncphronia known to have been present for over five years 
togetlicr witli a }!}pcrnophromatous l>nipJi gland is free from evidence of 
recurrence tbreo jears after operation (Fjg 56) 

\ stone in the renal pelvis is usually of tnancular shape with a beak 
presenting at the ureteropclvic junction Lateral extensions into the calyces 
give tlie staghorn shadow When multiple kidney stones are present the 
fvrthcr apart tliev he the more disorganized is the kidney (Fig 69) Contrary 
to tlic statements m some books that cystin stones throw poor or no shadows 
cjstin stones throw good shadows (For further details s»b p 006 ) 

\ rrRiXFPKRic ABSCESS oftcn associated with renal disease usually leads 
to raising of the diaphragm on the affected side obscuration of the psoas 
shadow and concavity of the lumbar spine towards the corresponding kidney 
Intravenous urography, by means of injection of various opaque dyes 
of which uroselectan is tlie liest known outlines the urinary tract pictures 
being convenientlj taken five fifteen and thirty minutes after injection As 
regards p) elograplij bj the only path formerly available namelv the upw ard 
route iisuallj by w ay of ureteric catheters this is often called the retrograde 
method m contrast with the intravenous route (occasionally with incota 
petent urctcro-vesical junctions cystography by filling the bladder from 
below results in the renal pelves also being demonstrated) However since 
the downward passage of urethral instruments through the opened bladder 
IS also called retrograde it seems inconsistent to apply the same terra to up 
ward pyelography The name ascending pyelography in contrast with 
intrav cnous or descending pyelography is free from this objection 

•tmong the advantages of intravenous urography as opposed to ascending 
py elo-^raphy are that it is available when cystoscopy or ureteric catheterization 
is impossible or undesirable both sides (figs 15 to 18) as also the bladder 
are simultaneously outlined a physiological demonstration of the urinary 
tract undistorted by instruments and distension is obtained and if corre tly 
interpreted the pictures give valuable mformation as to renal function 

Absence of a renal shadow in the usual time does not necessarily mean an 
absent or functionless kidney it may also indicate a poor function kidney 
w ith delayed appearance of shadow or a good function kidney temporarily 
put out of action as by a small obstructing stone Before performing nephrect 
orov normality m size and shape of renal outlines visualized five minutes 
after injection of uroselectan is a valuable rival of other differential tests of 
renal function and so far my experience is that confidence in it as tlie sole 
such pre nephrectomy test is safe 



40 


TEXTBOOK OP GENITO URINARY SUROIRI 

X ray pictures after injection of uroselectan may also provide a rougli 
measure of the amount of residual unne after micturition and thus act as 
an alternative method to suprapubic percussion or urethral catheten/ation 



Flo 15 

Intravenous pyelograms ehow.ng normal appearances 



The mam contraindicatmn ■ 

” If 

logical representation of thf» intravenous uroeraphv is itc taI 

arMcal istension Tt .“ undesSK ‘T* 

'“f*"™ “’'er them, a practice someta “■'* ™oters as by etrL-pml 

tlm density of the shadow or the “ order to inorLsI 

Tness of its outlines or to achieve complete 
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filhn" of the pch i-calj cnl 8\ stem— advantages belonging to ascending pjelo 
^ With rcgnnl to the dificrcntnl value of, and indications for, uroselectan 



Fio 18 

Int^a^ enous pyelogranw showing normal outhn. 

„a a,cena.„. eS 
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beinr reserved to elucidate if possible, any surviving obscurity It is certain 
that” descending pyelography has greatly curtailed, the need for ascending 
mWraphy, evel^m the most important proviiiccs of hsmatuna and sus- 
Scted r^i neoplasm For instance in Are consecutive oases of renal neo- 
olasm seen by me in 1036 the intravenous pyelograms by themselves, and 
without the aid of ascending pyelography. Mere sufficient, in conjunction 
iiith the clmico-cjstoscopic flndings, to establish the diagnosis ihe with- 
holding of ascending pyelography m such cases may be desirable in avoiding 
possible neoplastic dissemination in view of the cases where such dissemina- 
tion has followed rapidly on the performance of ascending pyelography How- 
ever, when the uroselectan flndings are mconolusive ascending pyelography 
remains as the final and imperative pre operative court of diagnostic appeal 
in all cases of renal hsematuna and suspected renal neoplasm 

Again, in cases of suspected renal carbuncle and m cases of perinephric 
abscess, ■nhich may be secondary to a renal carbuncle, uroselectan pyelo- 
grapJij 'is \aJuabIe in sugge'Jting renal innocence or involvement, the uro 
selectan pyelograra of renal carbuncle being somewhat similar to that of 
renal neoplasm — ^filling defects or non-visualization of some of the calyces 
or pelvis Unlike renal neoplasm however, renal carbuncle is associated 
with pyrexia, flushed face, loin tenderness and leucocytosis, while haematuria 
IS absent 


Cystoscopy is, perhaps, the most important special method of investigation 
in urology, and furnishes the key to a large number of urmarj problems 
Inspection of the ureteric orifices may give important clues as to renal disease 
Tor instance, a pink puffy ureteric orifice is often the vesical symbol of pyelitis , 
tubercles at or near the orifice, or a gaping, ulcerated, or retracted orifice, 
probably point to renal tuberculosis of that side , bullous oedema of the 
orifice may conceal a stone that has descended from the kidney, or the stone 
may actually be seen presenting into the bladder, while a second ragged 
apparent urctenc orifice, above and lateral to the normal one may signify 
former ulceration into the bladder of a urelenc stone that did not succeed 
m reaching and traversing the uretenc onfice On the other hand, a normal- 
looking second ureteric orifice may give the clue to renal pain, especially when 
the hvdronephrotic half of a double pelvis has failed to be demonstrated by 
uroselectan pyelography Of two such uretenc onfices communicating with 
a clouhle renal pcUis, the lower and inner orifice corresponds to the upper 

I I pm hole ureteric onfico, or a bulging ureterocele, will suggest 

dilatation of the urinary tract above it^hydroureter or hydronephrosis, or 

explanation in a bladder growth (usually 
a malignant one) which obstructs the uretenc orifice ^ 

Tlio renal povvibilit.ca implicil m tuib.d, frankly purulent or bloody 

II ^ r”° ' T1 f'" '>'>"■'1 tl'o neighbourhood oY 

III Mr, ni ^ possible renal repercussions, are vesical 

pHiilloninla, iliv crtlciila and tiilliamaai, with ite gowin nodules 

11.0 mam coaframd.cohons to cystoscopy are few— acute unnaiy mfeo- 

Sraen'l er Un'? ™ ° -intension, and renapfailnre 

On the other liand its tmlicalion, ore many Hvoludmg aflections which involve 

d.t.o^st^vvlu^c“io,copV“Js^^^^^ folio, vmg renal symptoms and con- 
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(1,) Determination oj the rdatim of the ureteralo 
use' of radiographicall} opaque mstraments This indication uretenc 
catheterisation has been lessened but not abolished by *{j® 
intravenous urography— lessened since urography may tiell demonstrate the 
ureter m relation to the shadow not abolished since urography may not 
rei eal the desired portion of the ureter which is normally not demonstrated 

in Its entire length by urography , . , j i,„„ „r ,„trn 

(c^ Ascending nydo urtlerograjthy — Heie again the introduction ol m 
venous urographj has lessened but not abohshed the indications for ascending 
pjelographj the two methods being really complementary This subject is 
further considered belou 

UBETEPIC C4TIIETERIZATIOK IS USUALLY CONTRAINDICATED in the pT^Cnce 

of a grossly infected bladder but if it is essential the ureteric catheters 
should be passed onlj an inch or two 





Fig 19 

riectr eallj heat? I formal n ater 1 zer for ureter c catheters (W nsbury 
IM le 8 pattern) e th tray forcept syr nge« etc ready for se 

W itli regard to tlie sterilization or ureteric catheters the following is 
a tvpital method of dealing with them after use First they are washed and 
8} ringed through with sterile water secondly they are hung up to drain and 
drj for twentj four hours and thirdly they arc exposed to formalin vapour 
for another twentj four hours the sufficient sterilization of the catheters by 
this tncuiod bem„ eviilonccd by its safety as personally experienced over a 
pcnrxl of twentj jears 

\\ ith to tlic stcnUzation of urctenc catheters w ith stilettes in position 

the possible objection that points of contact of stilette and catheter might 
not hi accessible to the formalin vapour is probably mainlv academical 
gainst this IS the advnntagc that the lumen of the catheter is thus proved 
Irci a irciUoni which otherwise requires proof by syringing fluid through it 
If IIS uerc not possible (an uncommon event) the use of a stilette might still 
brnqmred ® 

However since jt is m anj case desirable to syringe fluid through ureteric 
cvthiUrs iiumediati-l> before use m order to abolish air locks and to disperse 
rornialin vapour which otlierwise interfere with organismaV growth 

the H cnhzalion of ureienc catlictera with or without stilettes m position seems 
IsrgcU a matter of personal prifcrencc (I i^s I'l and 20) 
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X n electric Sterilizer for oreteno cathetere hot concentrated formahn 

returns around them m the rubber tubes 
hour ^ the catheters utb encased Steniization i$ achieved within half an 

Jolys apparatus should ureteric Cith'^ters not prt 
piously sterilized by formalin be quicklj required an alternatiie method of 
Sterilization consists m soakm*, them in % solution of 1 in 4000 mercurr ner 
chloride for half an hour ^ ^ 


Ascending pyelography — Before considering the question of pyelooraDhT 
^(l the interpretation of the pictures obtamed it is desirable to have a general 
idea of the position and size of the normal renal peliis and to realize the exist 
ence of its normal tandies 


With the patient lying do\vn the normal pjelogram appears below the 
ribs and lateral to the upper tx\o or three lumbar vertebrse the true renal 



pel\i 3 lying opposite and close to the second and third lumbar transier'ic 
processes so that a horizontal line bisecting the pehis is often lei el -Hith the 
second lumbar inten ertebral disc Howeaer the true pelvis is often le^cl 
nith the ^rst and second lumbar vertebrie The upper calyx reaches towards 
or up to or across the twelfth nb and occasionally across the eleventh The 
riglit renal pelvis usually lies about an inch lower than the left 'Although 
life normal limits are thus elastic one may class as abnormal a position of 
the renal pelvis below the level of the third lumbar vertebra 

The a\erage capacity of the renal pelvis is about 7 c c but as much as 
20 c c may still be considered normal while 50 c c may be taken to indicate 
moderate dilatation 

The normal renal pelvis is roughly triangular or trumpet shaped the lower 
margin of the pyelogram curv es regularly and smoothly into the outer margin 
of the ureter and the pelvis tapers ^dually into the ureter 

Usually tJiree major calyces project laterally and antero postenorJv from 
the true pelvis but there may be only two the middle one frequently the 
smallest bemcr nidimentan or absent when a branch from the lower major 
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cah X acts as a substitute The absence or vtituai absence, of a major calyx 
should be remembered as an occasional normal variation, and not necessarily 
a natboloeical sign Honeser the presence of only one major calyx usually 
denotes a“ renal lesion Occasionally the major calyces may appear to be 
ab'^ent altogether, the minor caljces into which the major calyces usu^ly 
subdiMcle appearing to sprout directly from the true pelvis On the other 
hand, elongation of a major ealjx, usually the upper one, is not infrequent 
Such' elongation may be regarded as being a developmental step towards 
reduplication of the peUis which is described as partial when the second 
poh IS branches from the first and complete when it branches from the ureter 
\\ith a double pehis the upper one is usually smaller and has fewer calyces 
Tins congenital anomaly has been shown by pyelography to occur so frequently 
(m about 4 per cent of cases) that it may almost be considered as a normal 
1 an ant 

When seen “ end-on,” instead of projecting outwards from the true pelvis, 
a caljx forms a dark round area neat the outer part of the pelvis, and may 
resemble a stone 

The tnie pchis itself may be congenitally large, small, or even absent as 
a sac intenenmg between calyces and ureter 

It IS well to remember these normal variations, some of which may simulate 
the appearances found m renal disease One of the most important signs of 
a normal pjelogram is the presence of the terminal irregularities formed by 
the minor caljccs, into which the renal papillae project In cases of doubt, 
comparison of the pyelograms of both sides is desirable, since individual 
variations arc usually symmetrical 

Till VIVIN ISDICVTIOKS TOR ASCENDING PYEKOGRATHY are — 1 Non 
medical hicmatuna (that is to say cases of hasmaturio free from such causes 
ns purpura and loukicmia, or congestion, inflammation and embolism of the 
urmaiw tract) when there is no obvious cause, such as trauma, caruncle, or 
over*<fosagc witli bevamine , especially painless haematuna, and particularly 
if unilateral , 


2 Obscure abdominal pain especially recurring unilateral pain , 

3 To demonstrate the relation of the renal pelvis and ureter to abdominal 
masse*! of uncertain diagnosis , 

4 To demonstrate the relation of the renal pelvis and ureter to radio- 
grapliic fllindows of doubtful nature , 

5 In the investigation of obscure cases of renal infection 

As alroad^ stated, the introduction of intravenous urography has dimm- 
is icd, ml not abolished, these original indications for ascending pyelography, 
which, however, especiallj m cases of hjematuna and suspected renal neo- 
plasm, retains first place ns the most important method of renal investigation, 
l l exploration Many unnecessary operations are prevented 

/.tin! W iT i *1'® other hand, when they are necessary, pyelography 


«CE,DIXOPlELOOEAPnY ate - 

1 Acute inflnninmlioii m llic unnnrv tract 

2 Si vt re chronic unnnrj sepsis , ’ 

rj lit nnl in<»un»cienc\ , 

4 OM nge, emaciation and astliema 

'i Instnuiiental KuiKThciisitucness , ’ 

'■ Xr™feM?Sr,l™p|a,r‘ ''’'“"'*‘"8 r5=l»g™P'‘y. opcc.ally 
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The 3IAIV POINTS of ascending pfelographic xEcriMQtTE are — 

1 Absence of genera} anasstliesia 

2 Lo\\ position of the patient s head 

3 Experience in ureteric catheterization 

4 Small size of the opaque ureteric catheter (No o French) 

5 Withdrawal of the catheter for 1 era if it has passed the full distance 

uhen it IS common}} arrested m the upper ca}} x 

C Preliminary aspiration of the renal pelvic contents 

7 Slou gentle injection of warm 12 per cent sodium iodide or bromide 

8 Immediate cessation of injection at the first onset of lom pam 

9 Immediate tahing of the pyelogram on completion of injection 

10 Immediate post pjelographic aspiration 

In the absence of loin pam a preliminary picture should be taken after the 
injection of 7 to 10 c c as a gauge of the amount required for a second pjelo 
gram should this prove necessary 

Post ascending pyelooeaphic reactions and complications molude — 

1 Pam 

2 Reflex pallor faintness nausea and vomiting 

3 H'ematuna 

4 PjTexia and shivering 

5 lodism 

0 Anuria 

7 Renal necrosis 

8 Renal rupture 

0 Death 

Apart from a minor degree of pain these complications may be avoided 
bj suitable selection of patients and by strict adherence to the details of a 
correct technique , , , , 

The differential value of descending and ascending pj elograpliy has already 
been discussed It may here be briefly repeated that these methods are largely 
complementary not mutually exclusive diagnostic aids eacli vith its own 
often overlapping field of usefulness and that ulule uroselectan pjelographj 
has rendered many ascending pyeJograms unnecessarj ascending p^eJographv 
retains its supreme importance in cases of renal hacmatuna and suspected renal 
neoplasm in uhich uroselectan urography has left the diagnosis doubtful 

Ale\ E Rocue 
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ABNORMAL CONSTITUENTS OF THE URINE 


URINANALYSIS 

R OTJTTiSE etamination of the unne in cases of gemto urinary disease 
should, in all cases include investigation of both its physical and chemical 
'properties direct examination of the centrifuged deposit, and aerobic 
bacterial culture Lines of further exammation may result from the findings 
in this prebminary exammation, t e unne, sterile on aerobic culture, but con- 
taining numerous pus cells, must be examined for the bacillus of tuberculosis 
Remembering the necessitj for urine culture and the fallacies uhich may 
arise during chemical and microscopic examination, the specimen should be 
collected \Mth much care 

Collection of specimens of unne — Providing a laboratory is at hand, con- 
lenient receptacles for the collection of unne are stenle plugged wide-bore 
test tubes If the specimens have to be sent some distance, stenle \vide- 
mouthed screw cap bottles are more suitable 

In the female, the urine should invariably be a catheter specimen obtained 
after due cleansing and the taking of aseptic precautions By this means, blood 
and protein from the menses, mucus and bacterial flora from the vagina and fsecal 
contamination will be excluded An oily catheter lubncant should never be used 
In the male, the glans penis and meatus, with retracted prepuce, should 
be cleansed, but not by the patient himself, and a first-stream unne, con 
taming the contents of^ the antenor urethra, should be passed into a wide- 
mouthed stenle bottle or test tube A second, or “ mid stream specimen," 
is then passed into another stenle bottle or tube This mid stream specimen 
is free from anterior urethral contamination and generally suffices for micro 
scopic and bacteriological exammation of the bladder contents Should 
phimosis be present, which precludes retraction of the prepuce, this method 
of collecting a specimen of unne is unsatisfactory and must be replaced bj 
catheterization, as the unne may contain pus cells and organisms from a 
balanitis, or organisms of the acid fast smegma type 

Finallj a rectal examination should be carried out, the prostate and seminal 
%esicles massaged, and the patient told to pass the rest of his water into a third 
stenle bottle or test tube These specimens should be labelled “ antenor urine," 
p^tenor unne” (or mid-stream specimen) and “unne after massage 
Physical examination — ^Much information can be gamed of the physical 
characters of the unne from inspection and, for this reason, a sample should 
be retained m the consulting room or hospital iiard in a conical urine glass 
or examination The first thing to be observed is the presence or absence 
of a cloud and. if present, whether it is m the unne when voided or whether 
it dei clops on standing A phosphatic cloud is increased by heating and 
o"" of acetic acid A cloud due to uratL mcrei^s on 

cooling, IS imanectcd by and, and disappears on heating Turbidity which 
emains after lieating or after the addition of acid indicates the presence of 
mucus or muco-pus -jv 

The pr^cnce of a cloud of phosphates m the unne, when freshly passed, 
n important diagnostic point as it may account for a variety of symptoms 
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varying from renal colic to urethral pain and even urethral discharge Other 
points readily observed are excessive quantities of mucus the presence of blood 
or bile in quantity and the character of crystalline and other deposits A 
pale urme of high specific gravity is highly suggestive of glycosuria uhile 
one of low specific gravity especially if persistent and with the patient on 
a normal diet and fluid intake su^ests renal deficiency which must be con 
firmed by renal function teats or possibly diabetes insipidus 

Chemical examination— REACnoH of the trEiNE— For ordmary purposes 
litmus paper will gn e a reasonably accurate indication of the acidity or alkal 
mity of the urine and is sufficient to indicate the nature of certain of the unnarj 
deposits For example uric aad ciystals deposits ofsodmm urate and crystals 
of cystine are found m acid unnes while deposits of ammonium urate and of 
phosphates occur m alkalme urmes 

If more accurate mforraation is required such as in the control of cases 
being treated with mandebo acid various dye indicators are used to determine 
the reaction of the urine m terms of pH Bromothymol blue for example la 
yellow in acid solution of pH 6 0 and changes through green at neutral at 
pH 7 0 io deep blue si pH 7 0 For accurate csfiznstmns over a nidc pH 
range several indicators are required with colour standards for each indicator 
but the technique is very simple A prelicumary rough estimate of the reaction 
may be made by using a B D H (British Drug Houses) Universal Indicator 
which covers the range of pH 4 0 to pH J1 0 the final estimate being made 
by the appropriate indicator A suitable selection of indicators to cover the 
pH in urme is as follows — 


Methyl red 
Broraocresol purple 
Bromothymol blue 
Phenol 


pH range 4 4 to C 0 

5 2 to G 8 

6 0 to 7 G 
6 8 to 8 4 


A satisfactory colonmeter for this putposc is the Lovibond Comparator 
with which are used discs fitted nith permanent glass standards for each 
indicator the pH "v alues rising in steps of 0 2 

pROTFiBTTBiA — ^Tbe commonest proteins m the urine are mucus serum 
albumin and globulin and bsemoglobin Mucus though normally present 
commonly appears m excess in inflammatory conditions of the unnarj tract 
In acid urine it settles out as a cloud on standing and is precipitated in tlie 
cold by acetic acid m alkahne unnes m ^luch it is soluble It must be remem 
bered that the action of heat on serum proteins is dependent on the pH of 
the unne In alkaline solution especially on heating protein is coniertcd 
into metaprotein which does not coagulate on boiling Before tlio boiling 
test IS performed therefore tjie reaction of the urine should be tested ivitli 
litmus paper as otherwise quite considerable amounts of protein maj be 
misled unless an alkaline unne is made acid to litmus with acetic acid before 
boiling Mucus in solution is also precipitated by acidification 

A clean test tube is filled three quarters fuU with clear unne (filtered if 
necessary) and the top inch boiled If after the addition of acetic acid acoigu 
lum remains the test is positive for protein whereas a cloud which di'i'sohes in 
acid IS due to phosphates Bence-Jones protein which appears on moderate 
heatmg and disappears on boding is almost pathognomonic of mjelomafosis 
Frequently smaU amounts of protein may be of seminal origin as shown b\ 
the presence of spermatozoa m the centnfuged deposit Postural albuminuria 
IS eliminated by examining a speamen of unne which is passed b\ the patient 
before getting out of bed in the morning 
4 
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GBNITO UBINARY STTBOEEY 

Blood and its dmivativds ra the hkise— When blood is present m 
any quantity in the urine it is readily recognized macroscopical y, and even 
small amounts can be identified in this way in the centrifuged deposit For 
the determination of red blood cells especially ivhen present m small numbers, 
microscopic examination is necessary for their identification Hmmoglobm 
and methaimoglobin in the nrino are best recognized by centriluging and 
examining the snpernatent fluid spectroscopically 

The guaiac test is not of much value for the detection of blood, owmg to 
its insensitivity and its many fallacies A good chemical test for blood and 
hagmoglobin in hi^ dilution is the reduced phenolphthalein test m which 
Kastle Meyer reagent is used and which is made up as follows 

2 gm of phenolphthalein and 20 gm of potassium hydroxide are dissolved 
in 100 ml of distilled water About 10 gm of zinc dust are added and the 
solution boiled until the pink colour disappears After filtration it is made up to 
100 tnl and a particle of zinc dust added The reagent does not keep very well 
To about 5 ml of this reagent add a few drops of 10 vol HgOg and 5 ral 
of urine and mix The presence of blood or hsemoglobin is shown by a pmk 
colour The h®moglobm acts as a earner of oxygen from the hydrogen per- 
oxide to the reduced phenolphthalein This is oxidized to phenolphthalein, 
which immediately tuins pmk m the presence of the strong alkali 

Redecisg substances — ^Benedict s reagent is preferable to Fehlmg’s as 
the latter does not keep well and if boiled excessively is reduced by substances 
such as uric acid which aie normally present in the unne 

To 6 ml of Benedict s reagent wd eight drops of unne and boil for two 
minutes A red or yellow precipitate indicates the presence of a reducing 
substance Where positive the presence of glucose should bo confirmed by 
the fermentation test and the urine examined for acetone and aceto acetic 
acid using Rothera s test with ammonium sulphate and sodium mtro pruaside, 
and Gerhardt s feme chloride test The discovery of a symptomless glyco- 
suria always calls for a glucose tolerance test in order to estimate the level 
of the renal threshold and to exclude diabetes 

Bile — ^When the unne is dark in colour, or obviously contains bile, the 
presence of bilirubin may be confirmed by the use of the nng test with con 
centrated nitric acid or with tincture of iodine 

The centrifuged deposit — The centrifuged deposit should in every 
case be examined microscopically by placuig a drop of vt utuier a. oo'«res ?lip 
and examining it wet For the further study of cellular elements and of organ 
isms, examination of dried and stained smears may be necessary The inter- 
pretation of the findings depends on whether the specimen is a “ mid stream ” 
or the urmc after prostatic massage Substances found m unnary deposits 
include casts (cellular, granular or hyahne), cellular elements (red blood 
corpuscles, leucocytes, epithelial cells and spermatozoa), crystalline or amor- 
phous deposits parasites and extraneous material 

A search must be made for casts in all cases of proteinuria As 

^ “mbmation ol casts and protein in the urine indicates a 

ncplmtis but when the protein is scanty or intermittent and the casts are of 
c'clTIT r f differential diagnosis between a true 

ZS'in^eigatn^'*' ® 

It is a matter of some importance to identify the cellular content of a 
urinary deposit as for example, the diagnosis of renal colic may be confirmed 
>5 the finding of small mmbm of red blood corpuscles Red blood cells 
are usually easily recognizable by their pale strau colour and typical outline, 
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especially ,f crenated cells are present Some confusion may anso if biscuit 
shaped calonim oxalate crystals amorphous urates and contaminating yeast 
cells are seen but these are readily distinguishable on closer scrutiny The 
presence of red cells may be obsenred by a heavy deposit of pus In this case 
“ A™P. methylene blue is placed at one edge of a cover slip and a fragment 
of blotting paper along the opposite edge Pu, and epithelial cells readily 
take up the methylene blue while any re4 cells present become easily recoT 
nizable as they remain unstained ° 

Although this wet staining method is auseful adjunct m the detailed examina 
tion of pus cells and the \ anous types of epithelial cells sufficient information 
^ ill usually have been obtained by direct examination As has been stated 
both pus cells and also the large epithelial cells are readily recognizable 

Spermatozoa are easily recognized and if present may account for small 
amounts of protein 


The crystalline deposits — Phosphates— Phosphates may occur either as 
amorphous calcium phosphate or in crystalline form The commonest crystals 
are triple pliosphates (ammonium magnesium phosphate) which occur in 
alkaJjnp lorxne X-eas fonwpftujy ideJAsr phosphates (c&)eiaai hydrogen phos 
phate) may be found in a slightly acid urine It is important to recognize the 
presence of phospbatuna especially if the phosphates are m suspension when 
the urine is passed as it niaj be the result of mental worry or strain and cause 
very real symptoms winch will rapidly clear up by cJiange in the pH of the 
urine to the acid side (See Phospbatuna p 57 ) 

CvsTivB — Although cystine crystals in the urine are uncommon it is 
important to recognize them as they are associated with a marked liability 
to calculus formation The crystals are colourless hexagons and are deposited 
only in an acid urine and so may be missed if the urine is alkaline in wluch 
case It should be acidified and left to stand half an hour and then centrifuged 
Crystals of unc acid wluch sometimes occur m hexagonal form may be con 
fused with cystine although the former are usually coloured yellow by urinary 
pigments Cjstine being soluble m mmeral acids can be distinguished from 
utic acid w hich is insoluble by the addition of 30 per cent hydrochloric acid 
to the preparation under the inicroscopc The crystals of cystine disappear 
but those of uric acid remain unchanged 

C^LCrosi OXALATE — CalciuiD oxalate occurs m the form of typical envelope 
crystals or as dumb bell or biscuit shapes Their identification m tJie urine is a 
matter of importance because if present they are capable of causing hairaatuna 
Ubic acid CRasTALS \KD UB4TES — Ufic acid crystals are found in a multi 
plicity of crj stallme forms and occur in an acid unne on cooling They are 
usuallj of a yellow ish colour from adsorption of urinary pigments and aggre 
gates may be xnsible to the naked eye as the so called cayenne pepper 
deposit In the same way amorphous deposits of urates readily adsorb the 
urinary pigments appear on cooling and redissolve on heating and are found 
in acid urines Crystalline urates occur as sodium urate and ammonium urate 
the latter being found in an alkaline unne 

Sduiiox AMIDE CBASTALs — These may twj found in the urine of a patient 
undergoing sulphonamide therapy Their appearance may differ considerably 
from the simple rhomboid or trapezoid fonus obtained by crystallization of 
the pure substance in water . r j 

Parasites ^Tliough rare in this country the commonest parasite found 

m the unne is the egg of Schistosoma haematobium It is a frequent cause 
of hematuria in the Isear East and may occur in patients returning from 
overseas The terminal spmed ovum of S hamatobium may be found in the 
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“ BBd-of stem urme but m bcTt looked for m the last drops of urine expressed 
by prostatic massage 

BACTERIOLOGICAL EXAMINATION OF THE URINE 
Bacteriological examination of the urme should mclodc mrobio culture of 
the ‘ mid stream specimen in the male or the catheter specimen in the 
female One ml of the urme is either spread on the surface of an agar plate 
or m a poured plate This same method is also useful for estimating the results 
of treatment The commonest organisms found nro those oi the 15act con 
group Other organisms in order of frequency, include streptococci, staphylo- 
cocci proteus vulgaris and pseudomonas pyocyanea Althougli the llact 
coll IS usually found m pure culture, mixed infections may occur 

If <a pure infection by the Bact coli or the streptococcus is present, the 
urine is acid, but undergoes ammontacal decomposition m the presence of 
the staphylococcus or the proteus vulgans 

If the urine contain'* pus cells but is sterile on culture, smears must always 
be examined for B tuberculosis (See p 803 ) 


HEMOGLOBINURIA 

H®moglobinuna consists of tlie passage of oxyhaimoglobin or metlnjmo- 
globm in the urine It is the result of lueinoly<5is and is pre-renal in origin 
It can be caused by various poisons, such as carbolic acid or potassium chlorate, 
and may be present m systemic infections such as blnckwnter, typhoid and 
certain other fevers or may follow the injection of foreign sera or an incom- 
patible blood transfusion tt is sometimes noted after severe bums and m some 
crush injuries and may occur m the new born m conjunction with jaundice 
(Wmckel s disease) 

Paroxysmal haimoglobmuna is a condition which is confined mamly to 
adult mafes and may be associated with congenital syphilis Attacks, rarelj 
more than twenty four liours m duration are often accompanied bj \ oniitmg 
and preceded by chills and fever 

Hiemoglobinuria is distinguished from hsematuna sjiectroscopically as 
has been described It must also be distinguished from the reddish discolora 
tion of the urine after certain drugs such as pyndium and foods sucli as beetroot 

Treatment — The treatment is not urological and consists in dealing, as 
far as possible with the causal condition In severe cases, blood transfusion 
may be necessary In paroxysmal haeraoglobinuna anti syphilitic treatment 
IS indicated especially if the Wassermann test is positive 


HEMATURIA 

Haamatuxia consists of the passage of blood m the urine which means, 
either tlmt bleeding is going on in some part of the urinary tract, or, that 
blood is being excreted by the kidney ag a result of certain general diseases, 
such as purpura or arteriosclerosis or of certain drugs or poisons 

Hematuria is merely a symptom and may be due to a variety of causes 
such as trauma new growth, inflammation congestion or stone It may 
occur alone (symptomless) or be accompanied by other urinary symptoms 
such as pain, of either upper or lower urmaty tract type or by frequency of 
micturition When occurring with other symptoms it must always be assessed 
in conjunction with these in order to amve at a provisional diagnosis For 
example, terminal hieniatana frequency of micturition, and pain at the end 
of micturition suggest a vesical calculus if the urme is clear or cystitis if 
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p^urn IS present Symptomless haematuna is characteristic of a neu growth 
and thus it is of \ital importance that no time should be Jost in cairjmg out 
a complete urological mi estigation either to establish or to exclude its presence 
Bleeding is unfortunately not an early symptom of a neoplasm as the latter 
may be present for many months and sometimes for years before ulceration 
w itli erosion of blood \ essels occurs 

In botii painless and painful vaneties of hxmatimi the blood may appear 
at tlie beginning or the end of micturition or may be intimately mixed w ith 
the urme and this relationship is a useful guide to its site of origin Urethra] 
bleeding causes initial hitmatuna and if of the painless raiiety calls for 
urethroscopy Painful initial humatuna such as may occur m gonococcal 
uretlintis does not present any great difficulties m diagnosis e\en though 
instrumentation is contraindicated 

Terminal hfematuria points to an intravesical cause If painless it suggests 
a papilloma or if painful a calculus or cystitis the contracting bladder squeez 
ing blood out of a growth if ulceration has occurred or causing laceration of 
its walls from a sharp stone 

Blood intimately mixed with the unne may be due to pre renal causes 
or may come from the kidney ureter or the bladder If of xesical 
origin it suggests continuous bleeding as from a papilloma but as a rule 
if the act of micturition is observed the terminal portion of the urme will be 
found to be more heasily blood stained than the initial 

Cystoscopy is essential for the diagnosis of vesical causes of h'enintuna 
It IS also of extreme \alue m the investigation of upper urinary bleeding as 
it will determine from which ureteric onfice the blood is emerging 

The following table summarizes the more important causes of hsematuna 
together with its relation to the act of micturition its association with pain 
and its site of origin 



Relation to 
Micturition 

Origin 

Cause 

Tsinfu] 

Initial 

TJretl ra^ 

Acut9 urcthntw 

Carunclo 

B ipture 


Term nnl 


Bladder | 

C>stiti8 (acute or cl ronio) 

Ulceration (simple or tuberculous) 

Calet lus 

Growth (usually mal gnant) 

Caremoma of prostate 

Foreign bodies 


Alixed 


Ureter 1 

Calculus 

Blood clot 

Ureteritis 

Ureteri'* stricture 




Kidney- 

Calculus *] gome 

Hydro or pyonepfiro''i'» rpases 

Tuberc dosis J 

Laceration or gunsl ot wound 
Pyrtonephntis 

Movable kidnej 

Embolism and thrombosis of renal f 

less^ 


4A 
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ITO URINARY SURGER\ 



1 Relation to 
j Mictunt on 

Orign 

Cause j 

Pa nJt'ss 

Init al 

Urethra 

Growth (very rare) I 


Terrninal 

r 

Bladder- 

r Growth (uaimlly innocent) 

Congested prostate 

Fnlarged prostate 
otone (occasionally) 

Varicose vein ( 

Puroura of bladder j 

especially m patients 
returning from overseas 



Ureter^ 

Growth -iveiy | 

Ureterocele /rare 


Mixed • 


estate'™”^ 



Kidney J 

Hydro or pyonephrosis 1*°™® I 

luberculosis [cases 

gngenitel cystic kidney I 

1 


Pre rensi 

P irpura scurvy j 

Artec osclcrosis I 

Hig^pm^n teV' 

Exc^ive exercise 

• mboi IS 

— _l 


diiT,™''”" may ““hough on microscopic 

, The presence of mueo ““ 

7«ay\-S"“^ 

“'"»}» a temlraer fL or loaer onnarv „ „f 

genital tnct, l or °rcim„l ‘° “PreadTo otfe™ t hut there is 

prostate fiominal \ esiclp« ^ ® » ^*^*^*‘”^*s <lue to urinary and 

eulplionamide and r, ®nd epididymes alfK mvohe the 

descending ^ uncommon wSh 

tion of the bladder mn^r i i® as m renai * secondary to a 

gonerallj hnoun tliat n nn^ Pyelonephritis bv and inflamma- 

iSTf °'-h P- ancr"' S%m?trC^ 

sterile pyuria— This oec.,, ' ' ' PJuna and (2) 

-f-'arologiea.inrestigatrf:,,?';/^:.:;;”,'! 
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renil or genit-il tuberculosis the diagnosis is probably one of non bacterial 
c^stiti^a \erv definite entitj and rather intractable in nature 

7 — This ml! be discussed under a separate heading 

Inflammatory disease maj be present in the urinary tract without the 
presence of pus as in a closed pyonephrosis If the obstruction at the uretero 
pei\ 1 C junction is intermittent constitutional symptoms such as fe\ er and renal 
pam will coincide with clearing of the urine and alternate with periods when 
the«e symptoms are absent and the unne is cloudy Gemtal infection may 
also be present when tlie unne is normal for example in chronic prostatitis 
and seminal a esiculitis The amount of pus present in the urme is not alw ays 
an indication of the graaity of the lesion as typified by early renal tuber 
culosis Gross pyuria is usually a symptom of pyonephrosis an infected 
^eslc^l dnerticulum or of abcesses communicating with the bladder from 
without 

The reaction and odour of the unne serve as a rough guide to the nature 
of tilt organism present Thus the Bact coll and the streptococcus occur m 
acid unne the fonner giving rise to a fishy smell The staphylococcus and 
B protons cause amraoniaeal decomposition and thus alkalmity with a smell 
suggesting a stable 

Pus from the uretlira settles quickly m a unne glass and has a feathery 
flufly appearance Pus of cystitis is billowy and does not readily sink to the 
bottom — the unne is usually of high colour and specific gravity In chronic 
cases it may resemble cq/e du latl Pus from an infected kidney produces 
a milky unne and on standing there is a solid yellow or greenish yellow layer 
on the bottom and an opalescent unne above of low specific gravity and pale 
colour \ combination of renal and vesical pus results m the solid flat layer 
already described with a billowy supernatent fluid \part from a urethritis 
m w Inch pus can be expressed from the urethra and m w hich the first specimen 
of urme is cloudy and the second clear the only accuiate method of localising 
the “iource of the pyuria is to take into consideration other symptoms such as 
htmatuna and upper or loiver urinary tract pain and to carry out certain 
special investigations Thus non specific infections of the urethra and gemtal 
organs call for urethroscopy rectal examination and examination of the unne 
after prostatic and vesicular massage Inflammation of the bladder when 
acute symptoms have passed off requires cystoscopy both for confirmation 
of the diagnosis and a search for a primacy cause Inflammations of the 
kidney can only be completely investigated with the aid of intraxenous pyelo 
grapliy cystoscopy ureteric catheterization and in some cases ascending 
pyelography 


In bacilluria the urine although teeming with bacteria contains \ery 
little or no pus Inflammatory lesions in the urinary tract are either absent 
or minimal in seventy The sites of infection ate most commonly the renal 
pelvis and the prostatic urethra in association with prostatitis Constitutional 
symptoms are absent The commonest organisms found are tlie Bact co!i 
various cocci and the B typhosus m that order of frequency 

The disease occurs in both sexes and at all ages but is commonest m 
w omen and children . . 

The most important predisposing cause is urinary stasis Other lacrora 
include chronic constipation indigestion diarrhma and pliosphaturn iyphoid 
fever may be complicated on the fifteenth day onwards by a typhoid bacilJiina 
4B 
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and other fevers sen h as measles scarlet fever, diphtheria or smallpox, may give 

mav ociur in a pieviouslj healthy urinary tract or j™y 
veno on a pre existing disease such as pyelonephritis and urethntis, or may 
folios per urethral resection of the prostate open operations on the urinary 
tract and e\en urethral mstrumentation It is difficult to explain why certain 
mduiduals should develop a bacjlluria and others the usual inflammations 
accompanied b\ pyuria 

Clinical features— The urme though hazy, contains little or no deposit 
uhen centrifuged and microscopy reveals the remarkable disproportion betv een. 
bacteria and pus cells the latter m some cases, being completely absent 

Rotation of the urine in a conical glass produces a picture of a shimmering 
mist or smoke m a vortex 

Renal infections may he umlateral or bilateral and are often intermittent 
Tliej may gue nse to no symptoms or, at most to a little renal aching In 
urethral cases there may be slight frequency of micturition dysuna and peri- 
neal aching, if prostatitis is present There may be a history of preceding 
urinary disease and there mav be some vague lU health and loss of weight 
The reaction is usuallv acid and the urme has frequently a fishy smell 

In children baciUuna may leail to frequency of micturition and e\eii 
incontinence 

Diagnosis — ^This is made by considering the symptoms unne analysis, and 
the same special examinations which are used m coses of pyuria By this 
means the presence or absence of underlying urinary or genital disease is 
determined and the bacilluna localized to ite site of origin 

Treatment — ^^\ny underljmg cause if present should be removed, whether 
renal, genital, or extra-unnary (i c intestinal) In uncomplicated cases treat- 
ment resembles that of the commoner inflammatory diseases of the unnarj 
tract and consists usually of sulphonamide therapy, such as sulphathiazole 
or sulphadiazine with or without renal lavage 


The dailj excretion in the urme by the healthy adult of oxalic acid m the 
form of calcium oxalate, averages 15 mg The term Oxalurza is used when 
tiic amount excreted is much in excess of this figure, and when dumb bell 
or octahedral crystals are found m the deposit of a freshlj passed specimen 
glntening particles maj even be seen m clear unno by the naked eye Oxalates 
arc hehl m solution m the urine by the acid sodium phosphate and are deri\ ed 
irom both exogenous and endogenous sources 

Exogenous— Although denved from the food, the rate of absorption, of 
oxalates depends on intestinal fermentation Vegetable foods contain more 
than animal the mam sources being rhubarb, spinach, tomatoes all berries 
asparagus ^cn tops, celery, and plums Absorption is reduced by alkalis and 
IS increased bj acids (i e hyperchlorhydria) and b\ the fermentation which 
m-compTnic, a <lict ticli ra cartohydrates sneh as starch or sugar 

Endogenous Ilus is the result of tissue break-down and occurs e\ en w hen 
the patient is on an oxalate free diet 

aVUbough ealcium oxalate stones are only formed in acid urme oxaluria 
imj occi r, no onij m acid urine in association with uric acid and urates, 
' n " ""r"® *" association with amorphous phosphates 

Imi?, V" occurs in dyspoplic, nervous individuals 

• ’ I I se ini igestion mental depression and e\ en neurasthenia 
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T}ie symptoms maj mimic all those of a renal ureteric or % esical calculus 
but are not aggravated by exercise Thej areeatised byimtation of the kidnejs 

and urinary tract and may vary from renal achmg uith some mc^e^sed fre 
quency from bladder irritation together with the presence of oxalate ci^stals 
and some red blood cells m the unne to severe renal colic due to the passage 
of clumps of calcium oxalate crystals doun the ureter together uitli frank 
h'umaturia and strangury The pam or aching may be unilateral or bilateral 

Diagnosis — This is made uhen symptoms are present suggesting the pre 
sence of a renal ureteric or xesical calculus but a stone is excluded by cysto 
scopy and pjelograpliy and an uninfected urme free from phosxihates is 
found to contain excess of calcium oxalate cnstals and some red blood cells 

Treatment — This consists of four D s 

1 Digestion — Digestive faults must be corrected the bowels regulated 
and intestinal fermentation prevented as far as possible 

2 Diet — Food rich in oxalates especially the vegetable foods mentioned 
above should be avoided and also a diet rich m starch or sugar A pint of milk 
should be given daily whereby a marked proportion of oxalate is converted 
into calcium oxalate and excieted unchanged m the feces 

3 Drugs etc — Alkalis such as bicarbonate of soda or alkaline wafer 
such as Vittel Contrexeville or Vichy dimmish the absorption of oxalates 
If clironic constipation is present magnesium salts can be substituted for 
bicarbonate of soda If marked vesical irritation is present an alkalme 
mixture such as the following is useful 


Soda Bicaib 
Soda Cit 

Tmet Hyoscjami 
Tinct Belladonnse 
Spts Chlorof 
Aqua Meth Pip 


aa gr XX 

HI XX 
iq V 
K X 
ad 5ss 


4 Diuresis — The fluid intake should be increased but hard w iter a% oided 


PHOSPHATORIA 

The daily excretion in the urine of phosphoric acid m the form of phos 
phates averages 2 5 gm 

Phosphates are described as alkaline and eartliy tjie proportions being 
two to one and in addition there is the acid sodium phosphate upon which 

the dcidity of unnff <}^&frds 

Alkaline phosphates — ^These consist of the phosphates of potassium ami 
sodium winch remain in solution ubethertlie urine IS acid neutral oralkahnc 
Earthy phosphates— These comprise phosphates of calcium and magnesiuni 
and are soluble only m acid unne and precipitate when it is fainth acid 
neutral or alkaline 

PJiosphates are derived mainly from the food and slightly from the tissues 
In cases where the urine is alkahne from ammoniacal decomposition there 

is a deposit of ammonium magnesium phosphate 

The term phosphaturn is used wtien the urine on voiding is 
but clears on the addition of acetic acid thereby excluding the pre-cnce of 

forms of pliosplmturn arc rocognizerl (1) 'f.lm 

ncrease of both alkaline inf! cartlij phospintos n.tliont nltfralion of llio 
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normal inoRartlon of too to ono (2) \n of jitioaplmtes f 

the enrtij ranct} nUoh Rra> cquil or cicn exceed the amount of "e 
[ hosphatea prosent Ihe Utter vaiicU is the more serious nml lias been called 
nhospyiatic diabetes . , , , 

Phosphaturia usinlly of the first %anctj may he caused l)> ssorrs loss 

of sleep exeessi\p smoking fatigue or a heavy meal ami is thus phvsiologica! 
in origin and as a rule requires no special treatment other than ncidification 
of the urme It goes rue to some degree of frequener of mictuntioR and 


scalding during the act 

In true phosphaturia (or phosphatic diahetes) the symptoms are nuicii 
more severe and like oxaluria may mimic urinary lithiasis Gastric or 
duodenal ulcer is a contributory factor lu some cases phosphaturia alter 
natmg with bacilluria may be a symptom of vesiculo prostatitis In addition 
to frequency of micturition and scalding uhich can be very marked there 
may be renal aching or even colic together mtli pain in the sujirapuhic area 
In some instances there is a urethral discharge In chrome cases cystoscopv 
may reveal an incrusting phosphatic cystitis quite distinct from the deposit 
of ammonium magnesium phosphate from ammonmcnl decomposition of 
the urme vihich occurs m connection with foreign bodies malignant gronths 
or ulcers and old standing cystitis Sexual symptoms are common usuallv 
taking the form of impotence and premature ejaculations 

Treatment — In the physiological variety no treatment is as a rule necos 
sary In true phosphaturia (or phosphatic diabetes) houever treatment 
must be considered under five headings 

1 The patient must bo reassured in his own mind that lie is not sulTenng 
from urinary or genital disease and it is often a wise step to add a little acetic 
acid to the urine in his presence The clearing of tlie urine may act like a 
charm Ho should be relieved of all worry and anxiety and in the case of 
an air pilot removed at all events temporarily from operational tours Regular 
meals and exercise together with plenty of sleep and rest are essential A. 
gastric or duodenal ulcer must receive appropriate attention 

2 Drugs — Tomes such as iron and strychnine and acids suchashvdro 
chlorw nitro hydrochloric and acid sodium phosphate are indicated and 
may be combined in the following prescription 


Tinct Fern Perchlor TTl^ X 

Acid Sodium Phosphate gr X 

Acid Phos dd v\ ^ HI 

Acid Nit Hyd dd \III 

Liquor StrychmiMC ll\ HI 

Spts Chlorof X 

Aqua ad 5ss 


sodmm phosphate ammonium chloride tablets 
grs 15 may be given three times a day 

nthi Vitamins is indicated Milk and 


four mtake should be increased to 5 pints in the tu enty 

readV^b^S 
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thTloZo’'^ '’°* “ PiOTPhatuna and cure depends on remm sTof 


CHVLOBIA 

Thu term eiiyiuna is used wfien the utme contains fat as a result of a com 
mumcotion betn een the lymphatic system and some part of the urinary trart 
iisiia ly the renal ^liis or calyces It may occur in fflanasis (Pi£!^2I) m 
which tliere is lymphatic obstruction ” 



Vn 31 

Cystoscopic apitearanec shotting \ancos« and tortuous lymphatics 
in a case of chylotia (ftaj owl Sundar ) 

Very rirel} it may occur from other obstructs e causes sucli as stricture 
of the thoracic duct or pressure on it by neoplasms, cysts aneurysms or 
abscesses Whatever the cause there is rupture of the dilated lymph % essels 
of the renal pelvis — less frequently the ureter or bladder — into the lumen of 
the urinary tract 

The urine is milky and on standing a creamy layer separates and rises 
to the surface The addition of ether and shaking, clears tJio urine ck 
tractmg the fat 

Diagnosis — The condition is diagnosed by microscopical and cJicmicil 
examination of the urine the history of exposure and tlie presence of otlicr 
smns of filariasis such as elephantiasis and demonstration of the embrjos 
m the blood or urme 

Treatment — ^This js mainly symptomatic The diet should contain little 
fat In ^ery rare cases nephrectoraj maj be indicated if the chjhina is uiii 
lateral and 'the patient is losing weight or suffering from seiere rcuil cohe 
A ruptured \esical lymphatic has successfully been treated c^stoscopio 
diatiiermy 
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PNEUMATURIA 

Pneumaturia consist'; of the passage of gas in the urine, usually at the end 
of micturition and is accompanied bj a characteristic tickling sensation and 
a frothj bubbling sound 

Causation — 1 Accidental introduction of air during instrumentation, such 
as cjstoscopj This is of common occurrence and of no clinical signifi- 
cance but its possibility should always be explained to the patient after such 
examination 

2 The liberation of by drogen during the coagulation diathermy of vesical 
papillomata Here again, the patient should be warned 

*1 Vesicointestinal fistula as a result of diverticulitis, carcinoma of the 
colon, or, very rarely, from appendicitis 

4 Spontaneous formation of carbon dioxide usually due to the action 
of Bact coll and occasionally B proteus on the sugar present in the unne 
of a diabetic patient, with resulting fermentation 

Treatment— Accidental introduction of air and liberation of hydrogen 
during coagulation diathermy require no special comment other than the 
advisability of warning the patient Vesicointestinal fistula is diagnosed 
by cystoscopy and must be dealt with by colostomy and, if possible, removal 
of the intestinal cause Diabetic cases require appropriate treatment 

J C Ainsworth Dams 
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CHAPTER VI 

MOVABLE KIDKEV (NEPHROPTOSIS) 

T he range of mobility of the kidney m the normal individual varies 
from 2 to 5 cm If the abdominal walls are fairly strong and the adipose 
tissue 13 normal in quantity the kidneys cannot be palpated unless 
they are enlarged or displaced When, however, the amount of fat is less than 
usual and the abdominal walls are weak or have been relaxed by child bearing 
the lower pole of each kidney, especially that of the right can often be felt 
during inspiration 

Tiiree degrees of abnormal mobility may be described m accordance 
with the results of abdominal examination In the first one half or more 
of the kidney can be grasped between the hands during inspiration but recedes 
on expiration , m the second the oi^an has its normal peritoneal relations 
but can be grasped between the bands and retained dunng expiration, m 
the third it has a loose pedicle and tends to float tow ards the antenor abdom 
mal wall A kidney which moves freely behind the peritoneum as described 
m the first two degrees of abnormal roobihty, is said to be mombU When 
it IS more or less surrounded by peritoneum and can be moved freely about 
the abdomen m all directions it is known as o. floating kidney 

ANATOMY OF ABNORMALLY MOBILE KIDNEY 
It should not be assumed that abnormal mobility of the kidney is always 
accompanied by pathological lesions -witbin the organ intravenous p>elo 
grapby may demonstrate the functional activity and the outbne of the pelvis 
and calyces of such a kidney to be norma] in every way Also it should 
not be forgotten that m many cases a movable kidney only forms part of a 
general visceroptosis 

As the antenor and postenor lamellje of the perirenal fascia do not coalesce 
below, an abnormally mobile kidney may move dmvnwards and inwards 
and thereby cause an elongation of the perirenal space The perirenal fascia 
enclo'ses and in a special way supports the suprarenal body which very rarely, 
if ever, accompanies the kidney in its abnormal movements In contrast 
with the perirenal fascia which may be tiuckened the perirenal fat is as a rule 
noticeably atrophic Wlien the kidney has been inflamed part of the fatty 
layer may adhere to the organ and move wnth it 

As the ladney descends it swings as a whole on its pedicle towards the 
middle bne while at the same time it often rotates either round a transverse 
or vertical axis Kinking or torsion of the renal vessels and ureter may result 
from these movements Excessive mobility of the kidney may cause the 
pedicle to undergo elongation w bich m itself tends to make torsion more likely 
As a result of the torsion there may be interference w ith the blood supply , 
leadmg to enlargement of the kidney, albummuna, h-ematuna or suppression 

When the kidney is abnormaUy mobile the ureter, which is comparativeh 
speakmo' fixed, is likely to become kiidwed, -witb resultant obstruction to the 
outflow of unn’e , a hydronepiirosis may result from tins state of affairs 
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the surgeons eje Sometimes the lateral position is advisable Palpation 
ot the abdomen mth the patient erect but bendmg shghth forward., may 
reveal abnormal renal mobility -which would otherwise escape detection 

The examination should be conducted m accordance with the requirements 
of each individual case 

The symptoms which accompany abnormal mobility of the kidne\ may 
be referred to the urmary tract gastro intestinal tract or nervous system 
Symptoms referred to the urinary tract— Pam w hich 13 the most constant 
s} mptom IS as a rule a draggu^ ache felt m the posterior renal angle or in tlic 
region m front of the kidnej pedicle The ache 1 * increased bj movement and 
often by menstruation may radiate along the ureter or be referred to other 
regions such as the groin it ls usually reheved if the patient lies on her back but 
13 apt to recur if she lies on the side opposite to the abnormallv mobile kidney 
In rare cases the patient eoraplams of acute attack-s of Molenf pun like 
that of renal cohe These attacli (Dietls crises) may be due to kinking 
of the ureter to twisting of the kidney pedicle or to the kidney dragging on 
the duodenum They are usually precipitated by violent exertion and reliet ed 
by rest in bed the foot of which sliould be raised If the ureter is kinked 
a unilateral sivelluig tender on palpation can as a rule be felt m the renal 
area and the outflow of unne is Aroinisbed or even cea«cs The attack rarely 
lasts more than a few hours and is followed by polyuria and pollakiurm 
Twisting of the renal pedicle gives nse to similar features and may ciu.«e 
albummuna or baematuna 

AbvoriiaIi sroBiuri — As already deenbed on p 61 three degrees of 
mobility are recognized In the lesser degrees of nepliroptosis thekidncv motes 
m a Ime parallel with the vertebral column In the more extensne degrees of 
mobility the lower pole of the organ swings inwards and the hiluni instead 
ofnormalK facing towards the middle line ina\ face upwards while mextrenu 
cases where the pedicle i» so long that it has little or no control on the niotC' 
rnents of the kidney the organ may be found in almost any part of tjie ab 
domen It has been known to descend into the pehis where it was felt from 
the rectum If the kidney is out of place at the time of examination a tumour 
with a smooth rounded surface and remfo-m in shape is felt in the abdomen 
A sickemng pain is expenenced on handling the organ which cin be squeezed 
back into the renal fossa w itJi a cliaractcnstic jerk 

Kinking of the ureter as a result of abnormal renal mobiht\ is a common 
cause of hydronephrosis If the obstruction is temporary the pehis empties 
itself when the outflow becomes free again but as the kinking and tl crefore 
the obstruction usually recur repeatedly changes gmrlually take place in 
the anatomical relations of the parts which tend to cau«e a permanent reten 
tion of the unne and to con\ert an open condition from which fluid can escape 
into a clo ed hydronephrosis from wfiicli it cannot 

The exce«siveh frequent micfuntion sometimes exiienenccd in eonncrtion 
with a movable kidney may be due to a reflex action of the bladder or to a renal 
cnsis followed by pohmna and therefore by increased desire to pa<i3 water 
Slight hairaaturia sometimes occurs m cases of moiable kidne% owing to 
mternnttent kinking or torsion of the blood ve^-sels llbiimmuna and tube 
casts may also be present and usually disappear on roting or after tbc operation 

of nephropexy , 1 1 .1 

Symptoms relerred to the gastro-mlestinal tract— In ca«cs attended with 
s\ mptoms of gastro-mtestmal disturbance the pain is usually m tlic cnigastnc 
region is often accompanied by nausea ami vomiting and niai be lollowwl 
bx atonic dyspepsia 
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Jaundice pjlonc obstruction and dilaUtion of the stomach are said to 
residt in some cases from the movable kidney dragging on the duodenum In 
Sr oases”L aLormal mobility of the organ is blamed for causing eoho% 
pains and constipation b, dragging on the colon It is however, very difficult 
to estimate ho^ far the nephroptosis is responsible for these symptoms 

Symptoms tefetied to the nervous system— The patient naay complain 
of neurasthenic manifestations sncli as depression and irntahihty but in 
some cases these ner\ous symptoms are out of all proportion to the local 
findings 


DIAGHOSIS 


The diagnosis of movable kidney is based upon the history, age, type of 
patient, palpation and pjclograpby The condition is as a rule found in 
women who arc of thin build, occurs much more frequently on the right than 
on the left and nanalW makes its appear 



ance between the ages of 25 and 40 
The patient as a rule gives a history of 
pain which is usually a persistent dull or 
dragging ache felt m the renal region, 
and increased by movement 

On falfUtion a tumour, reniform m 
shape, IS felt in the Join or found to be 
freely movable m the abdomen, and 
can be returned to the renal fossa 
■without difficulty The patient experi- 
ences a sickening pam when the organ 
IS liandicd 

Pyelography, which is the most re- 
liable method of examination for demon 
stratmg the extent of the mobility, is 
necessary to ascertain the amount of 
dilatation, if any, of the renal pelvis 
and calyces (Fig 22) Of the two types 
of pyelography, intravenous is more 
valuable than retrograde The advan- 
tages of the former as compared with 
the latter method are that it is more 


’» simple to use, probably gives a more 

lu-tfoknuio ri oviws nntj n ^<^<5 of the position of the kidney 

I.iti r. t likely to lead to complica- 

1 n ion o HIM i>r M". If retrograde pyclogcaphy IS uscd 

. , i \ r , catlieter should bo withdrawn into 

iiie Tiouic iiritir before the piclogmm is made, so as to a\oid interference 
r* i of the ki(lnc> or with the demonstration of ureteric 

r, l l, ‘>“'■■"8 vvpiration with tlio head of the 

' II, IV 7 .1 >''inng inspimtion with the heed of tlie tabic raised 

1 Tl ll n of the colon, enlarge- 

mini* of till gall hladdir, ovarian ejats with long pedicles ncccssoiy lobes 
of the III, r, ni,~e„lir,i. e,,t» vplomc ejata, rclropentoncal cysts and ..tenne 
” ’7udio,TnX"nri^'r '°™' with mov able kidney 

ift S, TV' '■o “'"’oWo 00 as to ascertam 

n llie nioinblt ki<liiiv is part of a general Msceroptosis 
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TREATKEKT 

Before recommending treatment in any case of movable kidney the sur- 
geon should make thorough investigation of the patient in order to ascertain 
as lar as possible that the symptoms complained of are due to the abnormal 
mobility In cases uhere nenrastlienie and gastro intestinal symptoms are 
present it is somebmes diffionlt, if not impossible, to determine haw far the 
nephroptosis is responsible 

The patient may not complain of any symptoms connected with the 
undue mobility of the kidney, but the condition is discovered during the course 
of a routine investigation If in such a case there are no changes m the organ 
it IS usually unwise to mention the abnormality to the patient, as m the 
majoritj of such cases no treatment is necessary 

The treatment of cases of movable kidney attended by symptoms which 
definitely appear to be renal in ongin is still a very much debated question 
Some surgeons rely on palliative measures and never operate except in cases 
where practically all the excretory tissue has been destroyed, where of course 
they do a nephrectomy Others are such enthusiastic advocates of nephropexy 
that they do a fixation of the organ m practically every case In the absence 
of a generil visceroptosis or some other contraindication nephropexy is in 
my opinion, adv isabl© v here the kidney has undergone changes but is not 
disorganized, or nhere there are renal symptoms not amenable to palliative 
measures, if such clianges or symptoms can undoubtedly be attributed to the 
abnormal mobility 

Pallutive tbeat'Ient indicated— (I) In mild cases where pyelography 
fails to demonstrate any dilatation of the renal pelvis or calyces In such 
cases palliative measures should be tried before resorting to operation (2) 
Where severe neurasthenia is present and no changes can be detected m tne 
kidney But if any evidence can be produced to show that the neurasthenic 
symptoms are due to the abnormal renal mobility, operation might be tecom 
mended (3) Where general visceroptosis is present 

Operative tbeatjient — 1 Nephropexy tndicaled — (I) Where the abnormal 
mobility is causing changes in the kidney as demonstrated by pyelography 
and examination of the urine (2) Where symptoms arc severe, such as the 
occurrence of repeated Dietl s crisis (3) Where the condition of the kidney 
IS having harmful effects upon other organs 

2 Nephrectomy is recommended where the kidney is disorganized by 
hydronephrosis or other disease provided the other has been proved to be 
present and is of adequate functional efficiency 

Palliative treatment— Treatment by ordering rest fattening foods massage 
and possibly mechanical support Rest and good food are specially indicated 
in patients who are thin and inclined to be neurasthenic In these cases much 
rel^f can often be obtained by, say, six weeks in bed combined with good 
food, massage of the abdominal region and special exercises for the develop- 
ment of the abdominal muscles With a view to strengthening the abdominal 
wall I advise patients vhile lying flat upon their backs to raise tiie legs to tlie 
vertical position keeping the legs at full stretch and the knees stiff , also 
while their feet are held domv to raise their body into a sitting position The 
number of movements prescribed will depend upon the physical fitness of 
the patient 

Any accompanying disturbance of the stomach, bowels or urinary tract 
IS treated by ordering appropnate remedies 
5 
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In other cases especially those where a general \ isceroptosis vi present 
the application of a carefully fitted abdominal support such as the Curtis 
belt may be sufficient to keep the patient comfortable it should be applied 
when the patient is lying down and preferably with the pcl\ is raised 

Various tjpes of kidney truss or corset ha\c been used but os a rule unless 
there is a general visceroptosis I do not advocate the use of mechanical support 
Personally I have not much confidence m the efficiency of a truss or corset 
to support a mo^able kidney Yet some patients state that a particular 
apparatus keeps them free from symptoms and in such cases where tlic 
effect IS probably more psychical thin mechanical I do not discourage its 
use A belt or corset with an air cushion or pad fastened within may ha\c 
a harmful instead of a beneficial effect if improperly fitted or if the kidney 
IS \ ery movable In such a case the kidney slips dow n below the support and 
may be prevented from returning to its normal position b> the nir cushion 
or pad Also before recommending a belt it should bo realized that its long 
continued use produces a sense of dependence upon it and at the same time 
a tendency to muscular w cakness 

If the patient is not resting and develops symptoms suggests e of a Dietl s 
crisis she is at once put to bed the foot of which should be raised This coupled 
with gentle manipulation usually results m reduction of the kidney mto the 
loin and immediate relief from pain 

Operative treatment — ^Xhe operations wrhicli may be performed aro (1) 
Nephropexy (2) Nephrectomy which is a last resort and is onl> indicated 
when practically all the excretory tissue of the organ has been destrojed 
and onlj in cases when a second kidney has been proved to be present and 
capable of taking on the w'ork of both 

For a nephropexy the organ is approached through an oblique lumbar 
a vertical posterior or an anterior incision 

Removal of the perirenal fat — Before any attempt js made to fix 
the kidney all loose connective tissue fascia or fat likely to interfere with 
the process should be completely removed so that the organ can be brought 
mto direct contact with the muscular layer of the abdominal wall In the 
operations which are most commonly done part of the true capsule is stripped 
off the kidney This is earned out by making a small incision through the 
capsule introducing a grooved director through the incision so that it lies 
between the capsule and the kidney slitting the capsule along the director 
bknt dissection'”^ much of it as may be necessarj from the kidney by 
Fixation of the kioney— Some of the methods that have been used — 

1 By sutures passing through the kidney capsule and then through 
the muscles of the abdominal wall 

^ passing throu^ the kidney capsule and kidney substance 

and then through the muscles of the abdominal wall 

G By removing the capsule from the posterior surface of the kidnev 
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If the anterior incision has been used the Stanmore Bishop procedure is 
perhaps the best kno^vn \fter opening the peritoneal ciwita and replacing 
the kidnej in the renal fossa the peritoneum coaenng the lowest third of the 
kidnej 13 divided transv ersel}^ The renal capsule is then stripped doMTiwarcIs 
and inwards from the anterior surface of the loncst third of the oi^an The 
posterior opening in the peritoneum is closed and sutures are passetl back 
■wards through the peritoneum detached capsule and po-'tenor abdominal 
wall, so as to form a supporting ledge for the kulncN An inci'-ion is made 
through the skin and subcutaneous fat behind and the sutures tied over the 
muscular lajer 

If the a ertical posterior incision 19 used a modification of Kdebobl s method 
of fixation probably gives the best rc-ult A longitudinal inci-ion is made 
through the renal capsule just postenor to the lateral convex bonier Half 




i'la 23 (10 

NcphfOpev} TJ<* ifTriiJcr piirt of *)<• fWK'nor TJ«* IJ mrr 

dorfico of tie Ki InrN liw l>ecn pns«e.| tl ro (^li t))e >) in lrntii« 1 iinl<onim 

Tl reo cotpit suturen (\) Brc jvinisnJ tl roweh ll*" musrle A cntput »ntiirr It r|iiAtn<(un 
ron\cx lorlcr of the orjnm IJ »j»u«lr«tu» I iipl'onim miiMir C U«i nl 

lumhonim tnti'cle C Iset nb 

an inch or more of the capsule is left iindivnletl at the lower jxilc to act as a 
sling for the organ, and the jiarts on either side of the inci'ion are rollcil back 
to form two wings The kldnev i> su'»|)endwl as high as iiin\ lie thought 
advisable bv suturing each of the two wings to the muscles «>f llic alKlominal 
wall on the corrcsjwnduig side of the incision with chmttiir catgut The 
suspensorv sutures arc tcnijiornrih i-cnmd with artm forcejvi anti are not 
finalh lied until the muscuhr wound has l»etn closcil The tesiiU is that 
the o’rgan is slung up and the stnpiHsl nnal aurracc brought into apposition 
with the bate muscuhr area mi the iiontcnor al«foftiitnl wall 

At THOU s TFcnNJQt f — The author u-cs the oblique lumbar ifin«iofi 
The kidiicv is frec<l and delii crctl into the wound The mm) }>clv is Is rxamincsl 
and the ureter is freeil as fir down as possible in nnlcr t«i make sure thst 
there are nn adhesions obstructing the unnarv outilow All Imvse roimective 
tisane fascia or fat likelv to interfen with the fixation is ninovrsl ihM 
the organ can lie brought into dinct rorilact with the mu-icuhr lavrr of tie 
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abdominal wall Tlie true capsule is stopped off the greater part of the 
posterior surface of the kidney Three catgut sutures are passed first 
the conr ex or outer kidney border, which has not been decapsulated, ana then 
throut^h the outer part of the quadratus lumborum muscle It is not always 
possible to fix the kidney exactly m its normal position, and each case must 
be treated on its merits The sutures are temporarily secured with artery 
forceps and tied when all have been inserted after the pelvis and ureter have 
been carefully examined to make certain that there is no kinking (Figs 23 
and 24) If there is persistent oozmg it is advisable to insert a dramage 
tube down to the anterior surface of the lower pole This should be removed 
in tweiitj-four hours 

The patient should not be allowed to assume an upright position for at 
least four weeks after a nephropexy 


RESULTS OF NEPHROPEXY 


If the examination of the patients is thorough and the cases are carefully 
selected for the different methods of treatment, a certain percentage of patients 
will be found in which nephropexy gives most satisfactory results If the 
operation is skilfully performed the mortality is very low, probably less than 
I per cent 

Complications such as injury to the peritoneum, or to the pleura, or to 
the blood supply of the kidney may occur during the operation, and are due 
to lack of skill or carelessness on the part of the surgeon Failures are duo 
to incomplete remov al of loose connective tissue, fascia, and fat, to not strip 
ping off sufficient of the true capsule, to trying to fix the kidney too high, and 
to tjing the sutures too tightly, causing them to tear out 

The passage of the sutures above the twelfth nb is likely to result in their 
tearing out, or may cause pneumothorax, and should, in my opinion, bo 
discouraged 

W K Irwin 
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rwr" fonnrfs and the liver or spleen pushed upwards 

'' “l” ' to tranmatism may result m the escape if blood 

into the renal pel\ IS peritoneal cavity or perirenal space 
Tf aneurysm as a rule, does not cause symptoms 

If the aneurysm is large it gives rise to a palpable swelling m which nulsation 

while in ^VMptwLf’ms'tancIsTloud " '‘f “Penenced by the patient, 
tumour Rupture of an aneurvsm maT^ 'f over the 

a fatal liTmorrhigo into the perirenal foHowed by a severe pain or by 

Diagnosis-Tlt;! hVstorv a?TS peritoneal cavity 

swelling are important pomts in the rapid development of the 

made until an‘onpl„ralo ronemtmn T ® however, usually not 

Pheo Pulsation or a sysWioCtTan mortem examination takes 

*‘*^^*^*°gnonionic of the condition y be detected but when present 

h-emalmm m™"be" mpoJsible 'lnTmore®s'l“‘l ruptured kidney with 
condition 1, likely to te confused w.tra ~i j^ Progressive type of case the 
give a round or fusiform shadow with a Jj^oplasm Radiography may 
and a lighter centre In rare cases the . “r dense ring-like periphery 

t'reataMrtroaV'’ “f “ renaUtST =»ffio.ently calcified 

“,c uTk ' n' ‘'."= kXy ““a, on of the aneurysmal 

lW;;o.orhoth -eruptur^a^^rf&Syt™^ 


When doin" necessitate immediate 

S?n *° “'™P ‘he pedicle 

gai re aeK, <>“"08 the opeTatiS and thm If severe 

I.. 41.. <‘nngcrous nrooprl....^ arteiy may be considnrftd. 
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IS almost certain to be Uled by injniy to the chest or abdomen The weight 
of the modem car or bus makes the chance of sun i™l negliciMe ® 

intetrat”"'''^*'* *<> tlm london Hospitol moy be of 


Causes — Falls and crashes 23 

Football mjimes 21 

Blows g 

Cycle accidents 7 

Slotor car accidents 4 

Kicks by horses 2 


Total 53 


Apart from these cases it is not uncommon to see one or two students 
m the football season with slight b-ematuna due to blows in the loin 
^vhose sjmptoms clear up mth rest at home and nho are not admitted to 
hospital 

In the senes enumerated abo\e the right kidney was injured in 21 cases 
and the left m 32 This preponderance of the left side over the nglit was 
particularij noticeable m the case of falls — 14 left to 0 right — and m the 
football injuries in which the proportion nas of left to right 8 to 3 This 
may be due to the fact that roost players arc right footed and therefore their 
right leg being behind or m front m the process of kicking protects that side 
Forty of these patients (75 5 per cent ) did not require any surgical inter 
ference and recovered w itn rest m bed 

Pathological anatomy — The kidnei— Different degrees of injury may 
be recognized as follows Contusions cortical fissures complete tears 
disintegration of renal substance 

ConiMion — ^The lesion goes no further than an extravasation of blood 
beneath the renal capsule and through the renal substance This kind of 
lesion may be produced by the manipulatjoos required when there is difficulty 
m deli% enng the kidney on to the lorn 

CorUcal tears — Both the renal capsule and parenchyma are the seat of a 
number of fissures of varying extent which do not involve the pelvis They 
are more commonly towards the posterior surface 

Complete tears — ^The whole thickness of the organ is invohed and the 
fissure extends into the pehis The kidney may be divided in this way into 
several fragments 

Dmnlegralion oj the renal snbstonce — The kidney is either pnVped or sepa 
rated into numerous fragments 

Experimentally—lt has been shown tliat m the tubules in the vicinity of 
the tear there is degeneration of epithelium as an early phase but the gloraer 
uli ate more resistant Cicatnzation occurs later and where the injurj has 
been extensive atrophy and cyst formation are likely to result There is 
no reconstruction of sei ered tubules but neighbouring areas of renal tis«ue 
clearly show compensatory hypertrophy This takes the form of an increase 
in size of gloraeruh tubules and the epithelium which hne these structures 
The febibenal tissues — ^Even m the absence of anv demonstrable kidney 
lesion the perirenal fat mav be the seat of extravasated blood which in due 
course may give nse to infection When the kidney is torn the amount of 
blood diffused into the area may be abundant and produce a hsraatoma of 
considerable size 
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(. nnc as « ell as blood may collect in this locality and give rise to a sn elling 
of hrgc dimensions Sucli a an ellmg is termed a pseudo hj dronephrosis (see 

*RFNAi PEDICLE — \ccompanymg the renal lesions there may be 
imiirl of v-irvmg degree to the structures of the renal pedicle If the pelvis 
or tlie ureter is torn then there be extravasation oi urine and a pseudo 
li\ flronophrosis u iH result 

\\lien the blood vessels are m\olved h®morrhage may be so severe as to 

be rapidly fatal , -i ut r + 

Sometimes injury to the renal pedicle occurs independently oi injury to 
the kidne) itself n r i 

Symptoms and signs — These \ary but there is one symptom that is louna 
in e\erj case and that is hsematuna The extent of this symptom vanes 
from only a red tinge in the urine to quite severe staining Clot colic has 
been present in a feu cases In tins series of cases the shortest duration of 
li-ematuna uas one day and the longest a fortnight The average period for 
the forty cases was 4 8 days In severe eases it did not appear till the day after 
the accident the patient continuing liis work or his game following the injury 
\ constant sign was tenderness at the site of injury In four cases a lump 
Mas said to bo palpable in tlie loin but it disappeared in every case before 
leaving liospital I always think it is difficult to be sure of a renal swelling 
unless it IS largo or mobile in the presence of lom tenderness as one is apt 
to mistake tho rigidity of the muscles for a swelling 

Three cases ucrc complicated by fractured ribs and one by a fracture of 
the first second and third lumbar transverse processes 

In cases m winch the liccmatuna persists for a week or more or iti which 
it recurs when the patient gets out of bed pyelography should be performed 
to excludo tlio possibility of previous renal diseasi If an intravenous pyelo 
gram fails to show the kidney as occurs m some c ises a retrograde pvelogram 
should bo done 

Ilobertson recommends that a pyclogram should be don© at intervals for 
three or four years after the accident in case tlie formation of fibrous tissue 
•dioulil obstruct the pelvis 

In one taso m this senes this examination showed a congenital cystio 
kidney I have had two cases — one m this senes and one privately — where 
the retrograde pyclogram. sliowcd a UvUvexto unfewspected 
both duo to an obstructing renal artery 

One was a schoolboy who was kicked m the left loin whilst playing rugby 
football Me had profuse lioMnatuna and on examination a lump was found 
in las loiii rhe lump persisteil after the Uaimaturia had censed so he was 
ndmittctl to hospital On going into his past history I found that he had had 
iK rioum nttackH of pain— never severe— m the left iliac fossa which had 
iM-in nttrdnited to constipation A rctrogcado pyclogram showed a large 
h\ dronephrosis for winch I performed a nephrectomy 

Ihi othtr case was that of a big game hunter who was elephant hunting 
«„ .n.lLlu ? 1 "" e ephant m a narrow glade ho shot it but only 

i 1 11,? '■/!“ i'" In attempting 

. , * ' n vnuglit Ills foot in tile untiergrow th and fell the 

dV’l? oF"itVIri,ol' "‘.r"'',''"' “"'I Hian hit him m tlio abdomen nith 

rl ibnni \ n l cqiially unsucccssful shot at 

tlf ri phant whomndoofl Tlic bearers carried the liuntcr on an improvised 
.inlihir to a mission .tnlion tli.rtj ,ir ho, in mini Ilj the light of tho 
,„-i„ Ih, ,nl,™t nnticeil ho hail haniaturla Utcr he camo to J nv|„„d 
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hm J 1 1*?® and I felt a large 

lump m his right loin ';hioh a pyelogram shoaeii was a hydronephrosis, so 
1 did a nephrectomy He had had no previous symptoms, but nothing short 
01 severe pun ■would have v, omed him 

Of the remaminn' 13 ca9es IJ were operated on and 2 died with survicaf 
mten entjon Of the latter, one had a fractured skull and died of meningitis 
the second ruptured his right kidnej oning to fracture of his lumbar trans 
■verse processes, but he also liad a fractured pelvis and a fractured femur and 
died ot shock soon after admission 

In tlie 36 cases of accidental death m which the kidney was invohed 
Gutterbock reported as complications fracture of ribs in 21 cases, laceration 
of li% er m 20, rupture of spleen in 1 3 and rupture of intestines in 3 

Of the U operated on 2 died (18 per cent ) One had fractured ribs and 
a h'vmopentoneum , and at operation his left kidney w as found to be in three 
pieces, the tears radiating from the hilum to the cortex The other man was 
crushed between two lorries and was admitted severely shocked and suflenng 
from internal hicmorrhage Laparotomy revealed a ruptured spleen and nip 
tured left kidney , botli were removed but the patient died of pneumonia 
fi\ 0 daj a later 

Of the 0 cases that survived, 3 were caused by falls from a height, 3 by 
football injuries, 2 by cycle accidents and I was run over by a cart One 
of the football injuries was that recorded previously, where there was a large 
hj dronephrosis One case was complicated by fractured ribs 

On admission all the cases showed a marked degree of shock, witli pallor 
rapid pulse and in some vomiting Every case had profuse hsmatuna and 
there was pain, tenderness and rigidity m the side affected In 3 cases a lump 
could be felt m the loin In some cases there were also signs of peritonism 
shown by vomiting and abdominal rigidity 

Late coiipuoations— Pennep/irttw— Though the patient may appear to 
recover from the initial injury and the hiematuria may cease it is always 
necessary to be on the look out for late complications, the most important 
of which is sepsis It is well known that although urine when secreted may 
be sterile, if it gets into the tissues it will inevitably produce infection The 
game applies to the infection “resisting peritoneal cavity as is seen m 
intrapentoneal rupture of the bladder Where there is a large collection of 
bloocf clot round the injured kidney, as is seen in those with a palpable lump 
and hamiatoma in the loin, tins is very liable to happen 

The first sj mptom would be increasing pain and tenderness in the loin 
there may also be pain in the ibac fossa on the same side and in some cases 
psoas spasm aliown by the patient keeping his thigh flexed and unable to 
straighten it -without pam The temperature will nse and present the typical 
swinging chart of a septic infection 

On examination the lump m the lorn will be more tense and probably 
increasing in size The general condition of the patient -will show signs of 
deteriorating There may be pus in the urme 

Later the infection may spread to the overlying skin, whicli will get red 
and oedematous and show signs of fluctuation 

Once the signs of a penneplirjc abscess have appeared, then it should be 
incised and tlie abscess drained A careful watch must be kept all time 
for any secondary lisemorrhage from the ruptured infected kidney J1 this 
occurs then nephrectomy is necessary , j j j 

Once the pennephne abscess has healed, the temperature subsided ana 
the lump disappeared, then tlie kidney should be investigated, preferably 
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by an intravenous pyelogram to see if it is functioning satisfactorily and the 
extent of the damage incurred If the intravenous pyelogram is unsatis 
factor} then a retrograde may be done but there is always a certain risk of 
the opaque medium getting out of the damaged kidney and causing ncri 
nephric inflammation ^ ^ 

If these investigations shoii that the kidney is of little value or that 
It IS keeping up a chrome infection as shoivn bv the continued discharge 

of pus then a nephrectomy 
should be performed if the 
remaining kidney is normal 
In every case in uhich 
there has been evidence of 
perinephritis and the kidnej 
has been left periodic pyelo 
grams should be done in case 
scarring may cause obstruc 
tion to the ureter or pelvis 
and so produce a hydronc 
phrosis 

Psex do hjdronc-phrosis — This 
IS a term giv en to a collection 
of urine round a kidney and 
generally results from a fissure 
which involves the pelvis a 
group of calyces or a mam 
oalyx It IS an uncommon 
complication The wall con 
sists of dense fibrous tissue 
without any epithelial Iming 
The contents consist of blood 
and urine mixed In old 
standing cases the communi 
cation betw een the interior of 
the kidney and sac may close 
completely 

The tumour caused by 
the extravasation may occur 
quickly or only after the 
lapse of a considerable 
interval Fluctuation is a 
prominent feature when the 
swelling IS large In cer 
X cases urographv will be 

'°“£r “ dt 

incision and drainage will Ko 

In due course 

Wmsbury ?ot~ 

npnb interesting case of a man aged 

eoSr Z "fkt s 

“ the right kidney across the mid line 


V . Fio 26 

intravenous urogram in 

after injury to r ght k dney “"Wv V months 

m their normal pos tions ^ 

tho outer e de of the r eht towards 

the depost of unnarl sahs 


INJURIES TO THE KIDVEY 7- 

(Figs 2C and 27) Ten T\eeks after e\acuation of the amd and dramaffe a 

cavity was still present in the right side aramage a 

as undoubtedly a rate comphcation It occurs onU 

^endS lojf) obstructing the calyces the pelvis or the ureter 

Ca^cwh— These are generally a further consequence of the scar tissue 
■nhich produces the hydronephrosis mentioned above tJoice 1030 ^ 

Treatment — In all these cases 
tha first care is to combat shock 
by rest warmth raising the foot 
of tile bed and giving morphia 
to relieve the pain If the pallor 
and pulse show excejasive hsemor 
rhage then a dnp blood trans 
fusion should be gi\ en it should 
not be given rapidly m case it 
increases the hsemorrhage 

On the patient a recovery 
from the initial shock the prob 
lem IS \v hether or not to operate 
The chief factors in deciding to 
do so are the persistence of gross 
hicmaturia a lump m the loin 
that IS increasing in size showing 
that haemorrhage is continuing 
or tlie persistence of the signs of 

E entonism or of intrapenloneal 
smorriiage Having decided 
on operation the next question 
IS the method of approach If 
there is a lump in the loin and 
no signs of intrapentoneal injury 
then the kidney should be ex 
plored through a lom incision 
thus obviating any danger of 
peritoneal infection The pres 
ence and function of the otlier 
kidney must be determined first 
and this is best done by the in 
jection of indigo camune and a 
rapid cystoscopy Some authors 
have recommended mtravenous 
pyelography but apart from 
showing the presence and func 

tion of the uninjured kidney it is unbkely to be of help as the injured kidney 
will probably not show any function and the necessary time taken to do it 
and the moving of the patient to the X ray Department is likely to increase 
the shock a retrograde py elogram has similar disadv antages plus the danger 
of increasing the hferoatuna 

If there is any question of intrapentoneal hsemorrhage or injury to intra 
peritoneal organs then a laparotomy should be performed In two of our 
cases the lom route was adopted and a nephrectomy performed In seven 
a laparotomy was decided upon a h»mopentoneum was found in two cases 



Instr mental pyelo ureteroKrora of the r ght s de 
show ng the nght k dney m tha left loui and the 
right ureter on the left border of an opae ty 
occupying a lai^ part of the abdomen Same caae 
as preceding fi^u« 61 m taken n ne weeks later 
( Ur II trubury IfA f« a caae ) 
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but there was no sign of injury to intraperitoncal structures Three had 
performed whilst in tiio there uas found an exten 
sive retroperitoneal hffimatoma in one case extending down to the peUis 
these were drained and the kidney not removed In two cases the laparotomy 

ZiThis mTdvrhi*'*'' removed by a fresh incision in the loin I 

consider this inadvisable as from our expcnence m the last war we know that 

m tbi ‘’'™ turmng the patient over to deal with wounds 

nowadays is a greattipYn sIv^i“fherfT.!;re‘setous Ltf ” 

rdTuSuYs‘rfr'"'“^^ 

IS instructive I&ller'co!lecte?47sY''*'* eases collected by various authors 
107 (22 per cent / died 60 from blY "I operation was performed 

colleetedYa? oasLTthout o^Z '"''“‘■O" Siiter 

143 were operated on with pn^rvation of thet'd®* ? per cent ) died 
per cent ) died 131 had ne^hrec7om;Ya°nd‘22 (10 "YerYenf) “ 


T if he arrives moribund to add to his misery so it 

^ >“'f Vf rs of7U'’t9H“l8°wY7ich/^ clearing station for the last two and 
'™‘re at the bf/L7f ttYl “ 'vas spent at an 

larcer f admitted The salient into which all the 

Sir °P®Tations I nf^rfrt ° cases amongst the 

nf X C^fhbert Wallace m 191 7 ^ was exceedinglv small 

was'thelfdT" oS ' gunsgSTouLds 

&ZH:r £SH‘; 
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Fia ‘'S 

Gunsl ot wound of the Iv diiov w} eh has produced fcagmentat oa 
[Dr CaJJ OM» St rl ag'» coat ) 

transfusion uas m its infancj and could only be used in a few selected case'« 
but in the 103*) 45 one there n ere llobile Resuscitation Units sotheuounded 
had a better chance of recovery 

The same problems arise m -^ar wounds as in civil injuries wl ether the 
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penSrated as well ‘^e chest or abdomen has been 

as /he^nlHv “‘ranee and exit wound in the lorn with haimatuna 

then th^ ^ symptom and no ngidity or other sign of mtrapentoneal miury 
s m t^ ^ h ° h ^ 2 “'*" watching It one wound is m the lorn and the Sr 
exrfn'*!l *'5TOohondrmm then the lorn wound should be excised the kidney 

the whole of the hollow nscera from'theTtomacM^thf “''J'’ thorough 

as gcntlj and rapidh as nossible “ta raatum bemg exammed 

mth till the whde has b?en exammed 

to repair small perforations and then n r ^ '® and a waste of time 

lacerated that a resection is indicated TiT '"°¥® ^nd the gut so 

maj then he examined and dealt with hv*lfe'^h"*J’°" mjured kidney 

tl.e'sheTfmg;\;Tis'rtL'“dTert^^^^^^^ 

fragment removed and ifthekidne^ i« ^ound should be excised, the 
packed with vaseline gauze The ^ damaged, the wound 

ma% lieln to combat the sepsis bulphonamides 

Wpcrccrn'ofmSrwiSL’lIreaAm^^^^^^^ Fullerton reported that 

hymorrhago necessitating nophrectoim developed secondarj 

About GO per cent of tlm ».i i ^ » 

-P..onam,de, local, Ld o^^nrHlt^- , ‘he Juhit.oS of ^thi 

Itcnal 111 uri 

bo“mh °fr™me„ 7 ,'"’ ‘’““r'''"°fi'emcn‘'or a'r p" wj-l®"'* resemble 

fouTre^f th'"'"' arc Sf'tlm ^ 2 dt "ff'r '“’'“^roTer ;Tshdtem 
to tlir lomlon lio=^4 1 were suffieiontlt ^ tHo ^jtj and east end of 

i or opcrition to bo performed eight hours 
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later Tlie \\ouncI as as e\ci->ed and the lacerated area packed snlh \aseline 
gauze but the patjent died the ne^t day 

Two of the crush cases had mild hsematuna In one this as as due to a 
fractured nb and cleared up in a few dajs One ssas admitted uitb slight 
htmaturia and a sc\ere compound fracture of his nght forearm He sTas 
seserelj shocked on admission and bj the time he had recovered sufficiently 
for interference he liad developed massive gas gangrene of his arm He died 
and at post mortem lie had a h'emopentoncum and slight rupture of In® 
spleen and left kidncj 

The fifth case v\as m a girl admitted with a fractured pelvis and profuse 
h'enmturia She was too ill for operation \ self rctaimng catheter was 
inserted into Jier urethra in case the h®morrhage was due to a ruptured bladder 
The humaturia ceased after ton days and the catheter was removed Later 
she dev eloped a tender sw elling in the region of the right kidney and a swinging 
temperature She \\ is thought to have a pennephne abscess X ray showed 
a fractured rib her hxmaturia evidently coming from her right kidnej, as 
cjstoscopj showed a norma! bladder Later she passed a large quantity of 
pus in her urme and the swelling disappeared On recovery a pyelogram 
show ed a normal kidnej 

The disappointing feature m these sever© air raid casualties was that 
although they reached hospital a very sJiort time after injury m comparison 
with war casualties few of them responded to the various forms of resuscita 
tion and transfusion Tlie pulse rate was no true guide to improvement 
An improvement in the blood pressure appeared to be the best guide to 
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CHAPTER IX 


hydronephrosis 

T'l'o'I^eofStMncjf P-^t or 

PATHOLOGICAL ANATOMY 

Hint tl,c dilatation often"bcgins‘i„'“|“ renal’T,dris°" Wl* 'n™lvMl, suggests 
b me renal jielns. When the expansion is 



, 

iiiniUN! to tlip 
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Hj IronPi 1 rom <I«o ‘o 

nfenunte uroteropchK' 

The httpr mouI I nclmit only tho 
bn tie seen m position 


K\ DROITEPHROSIS 

Tho dilatation of the pelvis may be so slight 
that it is debatable « hether there is any dilata 
lion present at all From this minimal state 
1 /dBl'VKVi A omiatds there occurs every degree of distension 

/ Jt 1 iin to a condition iihere the kidney is expanded 

/ f J into an enoniions sac M Inch visibly distends the 

[ iiiiper part of the abdomen 

f The renal pelvis— In the early stages of 

t hvlronephrosis it la interesting and important 

f MS from a Aaetical point of vien to recogniae that 

{ yi different types of dilatation may occur These 

E arc obiioi front observations by mtraienous 

I ttrograpliy a small calculus in its progress dou n 

\ IKriJt/r mil cause dilatation 

i uniformly the calyces and the renal pelvis Ihe 

Luo tendency is apparent in the renal ilata 
uiTs of pregnancy An early pelvic hydro 
^ nephritis on the ither hand shons he renal 

exnansion to be confined to the pelvis alone (Fig 

inimaCliomL 1. in iU^TlU^r Aro«° 

a som’eiihat X 

bn tie wen m position . sometimes anscs m connection pelvic 

dila.at,on,ii.part,cn.arnai,iel[!:immi.orina„tyendsandabnormalitvbeg.ns 

1 /icroscopicfil/t/ in the early cases 
there is definite muscular hyper 

trophy It becomes apparent lion lyr ^ 

eve r that as the dilatation of the ^ ^ 

pelMS increases, so the miiscolar ^ M 

hlcincnts of the pelvic nail are f.* / II 

graduall} replaced tij fibrous tissue I 

Different degrees ot inflammatory (4#^^ ^ ^ 

change (pyelitis) arc constantly 
nresent ^Tliis nas seen to he so in 

microscopic section, from eighteen \ 

™ c, nhmli the nritcr examined \\ 

and in all cases nhero the adjarent 5 ^ |1 

"Veter nas also “‘"oscoped^this > || 

S more to the rest of the ren^ J 

mtet" nce(Fig 30) The generalised 

iESSrteSfa 
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“pL: ooBMderable B.ze (r,g 31) Sue), a kulnoy may contam 



IB-mp of ciIiyo2'’‘Tl5r™‘V^"‘’"*’"‘* “o uppermo.t 

separated bj fibrous ‘■”’® presLre^” TL°‘n“''’lF'‘*’'“® 

“f™ '■y “onstacted onficer.„?„ ™ 

On m,cro,cop,cal »ec(,on-_j ‘''® ™“" 
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hydronepubosis 

o’ltends m a retrogride manner torn the straight tubules through the con 
tolnted tubules and oven m some cases to the glomeruli The epithelium of 
the pcims and calyces undergoes a change from transitional to cubical or 
stratilieci The interstitial tissue at first the seat of an cedematous infiltration 
8 becomes fibrosed The appearances m the advanced condition shou 
t iickcnmR of tlic tme capsule atrophy and sclerosis of the glomeruli and of 
the capillnrj netuork round the Bowmans capsules which show signs of 
cjstic dilatation dilated segments of tubules sclerosis of blood vessels and 
an evtensne roplacemont of specialized elements of the kidney by fibrous 
tissue In tlic final stage there remains only a thm fibrous shell throughout 
on which numbers of small ejsts are to be aeen 

The fluid m the hydronephrosis contains the substances found m urme 
but in a small concentration which is pri^regsively less as the disease advances 
The blood-vessels of the hilum as the condition advances become separated 
flattened out and the arteries become atrophied (See also Blood vessels 
as a cause of hj droneplirosis ) 

The large bowel, which normally hes m front of the kidney becomes 
disj)lace<l medially when a considerable stag^e of dilatation is reached 

The ureter— The hydronephrosis may or may not be associated wuth 
dilatation of the ureter When dilatation is present the ureter may reach 
the calibre of the small intestine or become even larger Above the ureter is 
continuous with tlie pelvis but separated from it by a narrow neck whicdi 
marks tlie junction between ureter and pelvis The wall of the ureter under 
goes the same change as the pelvis According to the level of the ureter at 
winch on obstruction is situated so a greater or lesser part of the ureter is 
jni oil ed m the dilatation The ureter is not only dilated but is also lengthened 
fls indjcoted b> tortuosities at different le\els 

Tlie dilatation of the ureter is often present quite independentlj of any 
obstruction It occurs sometimes as an accompaniment of pelvic dilatation 
even when the obstruction winch appears to be causing the renal dilatation is 
situated at the ureteropehic junction When the hydronephrosis is caused 
by an obstruction to tiie ureter it may be due to a compression a stricture 
a narrowing of the vesical orifice of the ureter or nn obstruction caused by 
a stone or a tumour 

II hen the ureter is not dilated there is often a modification of the outlet 
from tlie pelvis into tJie ureter for instead of being at the most dependent 
part of the pelvis the opening maj be at a higher level and have quite a 
valve like arrangement Sometimes this results from the fact that the upper 
end of the ureter is adherent to the outer aspect of the pelvis for a certain 
length Anj of these changes results m an obstruction to the outflow from 
the pelv IS 

The opposite kidney — This may be affected m the same way m other 
w ords there is bdateral hydronephrosis In the majority of cases how ev er 
the condition is unilateral 


Hjdronephrosis may be congemtal ot acquired 

Congenital hydronephrosis— Most of the cases occumng m early life are 
congenital , j 

The HEBEDiTARy FACTOR — ^This also plays a part Blackwood (le'Jo) 
refers to the reported ease of a woman who gave birth to three premature 
children each with a hydronephrosis 
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COHGEHITAL ABNOBMALITIES OUTSIDE OF THE URINARY 

ams present such conditions as spina bifida or imperforate 

SUPEEVENINO FROM A CONGRNITAI. ABNORMALITY OF THE URINARY TRACT— 

The resulting renal dilatation, often slow in developing, is only rS t^be 



Opening of the ureter f 

pelvis. This may be due to a stricture 
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SnOTal dilStmP orifice 'ckicli shares the 

generaJ diiatation abo^e it Tlus in its turn inav also be associated u-itb 

fblatation of the bjadcler Itself It seems that the dilatation (Fig 33) which 
of tte «rmatj tract accordmg tithe cale rs 
tiiepninarj lault in tnanj cases of hydronephrosis 

Hydronephrosis as a part of a more widespread malformation of the kidnev 
fJ'?! horseshoe (Fig 34) double and ectopic kidney 

are the nbnormahties which occur most often with this association There is 



Fra 3t 

Instrumental p^elograms of a horsoshoo kidney with bilateral hydronephrosis m a 
man aged 50 IMr S O SlacDonald a cast ) 


generally no obvious reason why the two conditions should occur together 
In the case of horseshoe kidney the ureters generally pass m front of the 
connecting band of renal tissue so it is not a question of pressure from this 

Aberrant blood-vessels as a cause of hydronephrosis are fully discussed on 

P 

Acquired hydronephrosis — This results from disease or injury which causes 
obstruction to the outflow of unne from the kidney The initiating lesion may 
be seated anywhere in the urinary tract between the preputial orifice and the 
kidney Obstructions m the lower unnaiy tract will iniolve the upper on 
both sides In these circumstances nevertheless, the dilatation is often more 
advanced on one side than the other 

A DIMINUTION OF THE CALIBRE OP THE URETER explains the majority 
of cases which may arise from a vanety of causes a calculus or a growth 
Within the lumen of the ureter compression by tumours of the true pelvis, 
especially carcinoma of the uterus and the broad ligament, encirclement by 





Fjo 35 

Inttdvenoua wtogtam 8> owing light 
sided hydronephros 9 same case 
as Fig 30 


Fiq 36 

Hydronephrosis resulting from con 
stnction and kinking of the uretero 
pelvic jonction Some case as Fig 35 



JIlPRO^E^•HROS^S 





Fjc 37 

Diagrommatjc med 4l views of « senesof nght renal lula The renal 
\em has been timed forvanl to show the changing relatioftshipi 
betHeen the pelvis infenor bramdiof the renal arterj and the ureter 
during the process of pelvic distens on R renal artery A antero 
inferior branch P postero superior branch \,\eiii U ureter 
It can be seen 1 ow the distendmg pelvis as it pusl es forwards over 

the inferior branch of the renal artery drags with it the ureter which 
becomes compressed between the pelvis and the artey causing the 
last structure to lie behind matead of in front of tl* e pelvis 
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the flbrosie Tvhicli m due course suiu.rv.J^ ‘n diHtotion of t)ieso structures , 
potential factor m causing obstructim from H * ‘?"r inflammation is a 

^copica, examinations of 



original position 

ScreTSHl « “'Srl'er 'rheXZf sTT "U 

IS exphcablp attacks of pain m »n <>« f affairs m which 

tion and later to symptoms wpI/ of hydronephrosis 
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HYDRONEPHROSIS 
earl> ci^es of hj dronephrosis there is undoubted benefit from nephropexy when 
the kidney is fixed in a liigh po'Jition 

Tr \umatism of the kidnea is often misrepresented as a cause of hydro 
nephrosis Tliere are two reasons for this a pre existing hydronephrosis is 
sometimes shown up by an injury , a large fluid swellmg which develops m 
tlic renal region as a result of a renal injury is generally due to 
of urine outside of the kidney— a pseudo hydronephrosis Oid> as a late 
result of a. renal injurj could hj dronephrosis develop namely, from sclerosis 
affecting the outflow from the pelvis 
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blood vessel itself is not abeirant but the normal inferior brancli of the renal 
artery or vein which originally lay in front of tho pelvis in passing hetwoen 
the mam renal vessel and tho lower part of liiliim of the kidney that the 
relationship of tho various structures to one another becomes nltorod as a 
Sior°l ^ ‘S ™ly If the gap between tho superior and 

a^*!rmnve of the renal vessels is largo enough to admit the renal pelvis 

tL uSter he w "i" ^ f “ ^ ‘hat compression of 

the ureter bj a blood tessel is possible The gap i, of course lafgest when 
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PATHOLOGICAL PHVSIOLOGY 

\cconling to tlie beln\Jour of a h^drooephrosis it is convenient to con- 
sider the terms open, cloxcd and intermittent 

Open hydronephrosis— The concentration of urea and of salts becomes 
progressii clj loss in the urine and the renal tissue tends to disappear, until 
hnalH onl} the merest traces are to be found 

The course of o\ents is not the same m the hvdroncphrosis which develops 
ripuih ns when it dcielops slowly In the former case complete atrophy 



siiper\ enes quickly and the kidney does not attain a very large size , m fact, 
the kidnej on ceasing to excrete tends to disappear In the latter case the 
kidney may attain a considerable size 

Complete closure of the ureter does not lead to hydronephrosis, the 
outstanding change w Inch occurs is atrophy of the kidney But w hen retention 
superv enes gradually upon a partial obstruction the urine loses all its urinary 
characters and contains only albumen and sometimes ciiolesfenn 

Intermittent hydronephrosis — ^The term arises from the fact that nndoubt 
edly there are sometimes dischai^ of large quantities of urine from a hydro- 
nephrosis over a short period of time alternating with periods when httle or 
no urine is passed from the kidney m question For many y ears these pheno- 
mena were interpreted as representing alt«nate phases of non obstruction 
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SYMPIOMS AND SIGNS 

.n tie “ “T” 

cases of hydronephrosis remain toenf Sd^rJ-Lh^th* ”1'* 

Mithout producing any locul symptoms stage of complete atrophy 

succeeded by symptoms mdic^tin^ that mEmn^l “ 
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ti, '"“"“t tn the loin may be 

e chief sign In exceptional cases 
n dtstend the abdominal 

r P";™ preceding the develop 
^ tumour 18 generally 
f ® „ “‘V’” ereeunting to no more than 
a^nse of weight in the lumbar region 
Ki^eated observations may show a 
tumour which ,s gradually increasing 
con^en’’ “ etre anl 

Dimmit ’’ “ by palpation 

;Diminution in size will gener£ly be 

pain”^d”^^'^ ^ disappearance of 

_ e I Snne ^ “ increased evacuation of 

casel“’ Th* ®°’° ^®^*"re m some 
M mterli ir ^ or 
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to came ts not so acute as 
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COURSE AND COMPLICATIONS 

The couKe of the di^ea^e may eitend o^er manj tears and is one of slon 
but progressu e riifa afmn of (lie tidnej CImicallj the man.feslaW of the 
disease are commonli intermittent Osuallj there are attacks of coho nliicli 
are at (jret at long intervals often of manv months hnt as the disease pro 
gressoa the attacks become more frequent and more sev-ere Over the course 
of J earn the general health of the patient tends slovilj to siiScr nilh the 
onset ot headaches often indigestion and some loss of vveioht It is from the 
possibility of complications that the real danger ” 

lies of these in/eclion is the moat important 
^Mien the latter occurs the urine is changed 
from cleir to turbid and the pam become a 
more prominent feature uhjle disturbances of 
temperature set m and the size of the tumour 
19 increaieti 

Anurta im ariabh indicates that there is atvo 
disease of the opposite kidne5 Sometimes the 
disease of this organ appears to be otil^ slight 
m these circumstances it is probably influenced 
bj tho to\jcmia caused bj the ob\iouslj patho 
logical organ Anuria is sometimes the result of 
h^ dronepTirosis in a solitarj kidney 

/iuplure of a hydronephrosis can occur 
spontaneous!} but is genernll} the result of 
traumatism Tliere is e-ttratasation of urine 
into the perinephric tissue giving nse to a 
pseudo h} dronephrosis More rarely the rupture 
occurs into the peritoneum an interesting 
account of such an accident nas retried bj 
Milnes Malker (1933) Rupture has been 
knouTi to occur actually on to the skin surface 
Ob\ louslv the intraperitoneal rupture is a serious 
complication and recover} from it mil depend on prompt recognition and 
intervention 
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DIAGNOSIS 

The presence m the loin of a large tumour uhich is soft mo%abIe and 
varies in size from time to time is diagnostic of a hydronephrosis Manv cases 
however lack these features and in some no swelling is palpable at all 

Pyelography is the one certain means of diagnosis which should be used in 
all cases not only to see the full extent of the dilatation on the diseased side 
but also to ascertain the state of the other kidney 

Jntraienous urography should always be employed m the first instance 
and only if the results from this method are considered inadequate should 
the instrumental method be employed There is always the danger from the 
latter method of stirring up infection M ith the former metliod w hen the 
functional actnitv of the kidney has been much reduced in order to get a 
film showing the full extent of the dilatation it may be necessary to make 
exposures up to several hours after the injection has been made hxcellent 
pictures hare been ultimately obtained by waiting for three four and even 
SIX hours after the injection 

Exceptionally tins routine has not proved adequate making it neccssarv 
7 
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to carry out instrumental 'pyelography in due course On passing the ureteric 
catheter after noting the full distance that it hns passed, as much urine as 
possible should be extracted with the syringe, carefully measured and Icept 
for laboratory in\ estigation A large quantity of urine will, of course, indicate 
a corresponding degree of hydronephrosis, hut the amount extracted does not 
necessarily indicate tlie full extent of the renal retention 

If there is no complaint of pain after the injection of 20 c c of opaque 
medium, a film should be exposed which will give some idea of the state of 
affairs and if appearances suggest a greater capacity, more fluid should be 
injected and further films exposed until a satisfactory picture is obtained 
A dilated ureter is often displayed m this way, or it may bo necessary to 
withdraw the tip of the catheter a few centimetres down the ureter before 
the injection is made At the end of the examination as much of the injected 
fluid as possible should be extracted Sometime m spite of a well-developed 
hydronephrosis it is impossible to withdraw'’ any fluid This is generally 
because there is an obstruction which prevents the tip of the catheter from 
entering the pelvis In these circumstances acute infection of the kidney is 
likely to follow When it is necessary to carry out instrumental pyelography 
on both sides and there is reason to believe that both kidneys are diseased, 
it is vise to allow an interval of at least seven days to elapse between the 
two examinations All signs of reaction from the first pyelography should 
have disappeared before the second is undertaken 

Patients should always be kept m bed after instrumental pyelography 
sufficiently long to allow any reaction that may occur, to pass 

Tke iKTERPRETATioi? OF THE Pa ELOOBAMS— In considenng the slighter 
degrees of dilatation it is a point of more than academic interest to decide 
which appearance indicates a normal and which indicates a slightly dilated 
pelvis It 18 impossible to draw a clear line of demarcation between the two 
one merges so imperceptibly into the other Commencing from the doubt 
fully dilated pelvis there is a succession of gradually increasing dilatations 
which in due course also involve the calyces, and are finally represented by 
the well known enormous expansion of the whole kidney Pig 18 may be 
regarded as peh es in the undilated state, while Fig 3G4 represents an increased 
degree of dilatation Sometimes the earlier films in a senes of excretion 
urograms will not outline the pelvis at all, but merely show a senes of circular 
areas indicating dilated calyces , such, appeaxarvecs asw clear evidence of the 
existence of a hydronephrosis , later films in the senes will usually show up 
the full extent of the dilatation 


PROGNOSIS 

. The patient s life becomes urgently endangered from hydronephrosis only 
w lien the latter ruptures into the pentoneum When both kidneys are affected 
there is a considerable shortening m the expectation of life 

the affected kidney is concerned the longer the 
f.tr>ot»<\rv^rv'^ ^ the greater IS the destruction of the organ, and the more its 
functioning capacity is reduced 

Infection may lead to systemic infective complications or perinephric 

absccB,, and suddenly create a grave prognosis 

TREATMENT 

This IS conveniently ccmsidered under two headings uretero-hydro 
nephrosis , simple hydronephrosis ^ 
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Drelero-hydronephrosis— The cause ts kemo\ able— This is possible m 
such conditions as stricture of the urethra hypertrophy of th? prostate 
bladder neck disease, ureterocele stone a simple bladder growth at the 
ureteric orifice A mabgnant bladder growth at the uretenc onfice, which is 
removable, accompanied bj division and re implantation of the ureter into the 
bladder, must also be placed in this category 

There are causes outside of tlie nnnary tract such as fibroma of the uterus 
ov anan tumours, bands of tissue, etc 

DaATATiov VVHICH CANKOT BE REMEDIED— This ma} occur from certain 
malignant bladder grow ths, especially in the vicinity of a ureteric orifice , 
when associated with congenital dilatation of the uretenc onfiee , m the 
presence of new groirth of the ureter Outside of the urinary tract, inoperable 
pelvic tumours m&y obstruct the ureter Nephrostomy m the last type of 
case is rarely justifiable for the relief of bach pressure on the kidneys and its 


consequences 

Simple hydronephrosis — N ephrectom\ is the treatment of choice when the 
opposite kidnej' is sound and the diseased organ is disorganized, or the dilata- 
tion of the calyces has progressed so far that they wnll continue to lodge pools 
of residual unne , for such a degree of dilatation will inevitably mamtam any 
infection which supervenes 

Nephrostomy is often the best procedure to carry out when the opposite 
kidney is not healthy It is sometimes gratifying to see the way m which 
a badly damaged kidney will resume a good standard of functional activity 
follow mg nephrostomy In certain bilateral cases the best prognosis is offered 
by establishing this form of drainage on both sides The procedure is also 
essential when plastic measures have been carried out m advanced cases and 
may require to be continued for many weeks Should the loin fistula fod to 
close after removal of the tube, there remains the choice between permanent 
nephrostomy and nephrectomy 

Plastic operations for r^uemg the size of the renal pelvis are called for 
m early cases The simple procedure of excising a portion of the enlarged 
pelvis, and if necessary combining this with a measure for enlarging the lumen 
of the ureteropelvic junction, gives good results The latter step is carried 
out by making an incision in the long axis of the channel, after a large sized 
uretenc catheter has been passed into the renal pelvis from below The m 
cision 13 left unsutured and the catheter remains m position for ten days or more 
In cases where the hydronephrosis is advanced and yet the kidney must 
be preserved, and there is objection to a permanent nephrostomy, a more 
elaborate plastic operation must be perforrow 

Ja ihfise ejJTnms/ADrns jt .may be necessa^ to sever the ureter from the 
pelvis and after reducing the size of the latter to re implant the ureter into it 
The results of this type of operation are uncertain and often b'ld, and there 
fore it IS wise to discuss fully the outlook as compared with that from nephro 
stomy with the patient before undertaking it 

Division of blood vessels OBSTRDCTn.G dbetep — careful in-^pection of 
the ureteropelvic junction when the kidney is exposed will sometimes show 
that the ureter is compressed between a renal blood-vessel and the renal pelvis 
Whatever was the original cause of the hydronephrosis, division of such a 
vessel will reduce the obstruction and reheve the patient’s symptoms although 
subsequent careful pyelograms will generally show that some degree of hy dro 
nephrosis is still present The constnetmg vessel is usually either the artery 
or vein which notmalHy passes in front of the pelvis between tlie Ion er margin 
of the renal hilum and the main renal vessels It is often wrongly desenbea 
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as an abnormal \essel If it is the artery -fthich is divided there is the risk of 
causing necrosis of the lower pole of the kidney This can bo avoided bj 
excising the lowei pole of the kidnej at the same time It is important to 
be sure°whether or not two \essels are taking part in the obstruction Some 
times the pehis and ureter have moved so far forward mside tho sheatli of 
fascia in which the> he (Figs S9 and 40) that division of vessels is inadequate 
and the sheath must also be di\ided 

Nepiiropew is likely to succeed as a measure of relief only in cases with 
a slight degree of dilatation and a considerable degree of mobility of the kidney 
The kidnej should be fixed m the highest possible position after freeing any 
adhesions which maj be present m the region of the ureteropelvic junction 

Hydronephrosis associated with congenital malformation of the kidney — 
This IS seen in such conditions as double kidney ectopic or horseshoe kidney 
and generally requires nephrectomy In certain rare cases of horseshoe kidney 
it may be justifiable to expect improvement from the relief of pressure on the 
ureter by dividing the isthmus of tissue w hich connects the two kidneys 

Renal sympathectomy— (See p 136 ) 

Operations for hydronephrosis — Nephrectomy — When the tumour is lery 
large it may be advisable to reduce its size by puncture and drainage with a 
trocar and cannula The instrument should have a large bore The site for 
puncture is chosen about the middle of the posterior border Tho surrounding 
wound should be packed off with a roll of gauze and as the puncture is made 
a receiver is placed in position to catch the escaping fluid After withdrawal 
of the trocar the cannula should be pushed well in so that it reaches the pelvis 
Bj gently kneading the organ as the evacuation proceeds complete emptying 
can be attained When the cannula is withdrawn the wound may bo com 
pletely sealed by seizing the organ well back from the wound edge with a pan 
of Duval forceps If perinephric adhesions are marked from old standing sepsis 
a subcapsular nephrectomy may be imperative For details of this procedure 
see p 100 


Nephrostomy — ^It is important that the nephrostomy tube lies in the 
renal pelvis The best method of assuring this is to make a small incision in 
the posterior wall of tho pelvis and to insert the outer end of the tube through 
this and then pass it through a selected point on the outer border of the 
iiiney An adequate exposure of the posterior aspect of the renal pelvis is 
made A self retaining suprapubic tube is taken and its outer end cut obliquely 
so tliat It becomes pointed A stout thread is fixed to the tube near the point 
by one end and by the other through the eye of a probe The site for the 
incision into the pelvis is chosen and surrounded with gauze The pelvis is 
i? ^ admit the tube The unattached end of the probe is 

Vvif incision and out through the point selected on the 

wi ^ kidney As the probe is passed through the kidney the 
t are also drawn through until the expanded end of 

X j 1 *1 ^ le middle of the pelvis This technique causes the renal 

bleeding results If for drainage 
LdJ imR.. the kidney widely this method is not applic 

and mn.ln Ft ^ tl^n be adjusted through an incision in the outer border 
In a fine secured to the renal substance 

Mount! Iin the tnhe*^.<!^ the packing and stitching the loin 

eentnet ff Rccurcd to the skin edge where these two structures 
from file nanetnl ^dvautago if it can be arranged that the tube emerges 

from he par, eta wound toward, the front rather than the back The tube 
should he drained into a bottle fixetl to the side of the bed and left undisturbed 
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for t\\o ueeks U the end of thu. time it mav be replac d by the permanent 
neplirostoinj tube y Inch must be all readj to place in position the moment 
t he otlier one is luthdrann 4 careful measurement of the distance between 
the itinor end and the site of transfixion of the tube by the skin suture is made 
md the permanent tube adjusted to this length m the shield which retains it 
and the tube is then inserted without delay A waist belt which secures the 
tube in position supports % rubber bag mto which the urine drams The belt 
in its turn is secured bv a shoulder strap and two thigh bands (Fig 433} 

Simple rL.4STic operations o\ pel\is— After exposing the kidney jt is 
necessary to completely free the pehis by di&section from surrounding tissue 
and structures taking care at the same time to free any adhesions between 
tlie peh IS and the ureter ith scissors a strip w hicli may be cur\ ed or angled 
according to requirements is then excised from the lower border of the pelvis 
In doing this it is necessary to see that the incision does not approach nearer 
than half an inch to the renal hilura or the uretcropelvic junction Disregard 
of tins necessity may create difiiciJty in suturing the pelvis and give rise to 
scar tissue so close to the pehic outlet as to create an additional obstruction 

Tlie poK 10 w ound should be restored w ith interrupted Lerabert sutures of 
fine phin catgut threaded on to small half circle reversed Hagedorn needles 
\ dram of corrugated rubber should be fixed to the suture line and left m 
position for at least se\en days or if there is an escape of urine until this has 
ceased to flow wJien the dram is gradually shortened from day to dav 

Simple incision of uretebopelvic junction — pyelographic observation 
mav indicate a stenosis at the pelv ic outlet in an early case Operative treat 
ment for this should be preceded by the passage of as large a size as possible of 
ureteric catheter bey ond or up to the stenosis After exposing the kidney 
tlie pehis and adjacent ureter arc carefully isolated If necessary any redund 
ant pelvis is excised A longitudinal incision of about half an inch in length 
IS then made through the stenosed zone and the uretenc catheter adju&ted so 
that its tip lies well m the pelvis If any pehic tissue has been excised the 
pehis 18 re sutured as already described but the masion through the stenosis 
IS left open ivith a rubber dram sutured to the outer aspect of the '?ite The 
ureteric catheter is left in position for ten days 

Nephropexy — (S eep 06) 

Dl\ ISION AND RE IMPLANTATION OF URETER InTO REDUCED PEL\ IS— The 
posterior aspect of the pelvis is fully exposed and isolated from the rest of 
the wound by gauze packing A traction suture is placed on either side of the 
line of the intended incision which is tlirougli the middle of the pelvis from 
abo%e downwards towards the uretenc opening All the sutures which trans 
fix the kidney or ureter in this operation are of fine plain catgut mounted in 
small half circle Hagedorn needles The incision into tJie pelvis sliould be 
li in long By maintaining tension on the traction sutures the unnary con 
tents of the pehis are prevented from escaping mto the wound The urine is 
carefully remov ed by mopping with small swabs held m forceps Gum elastic 
bougies of sizes from about 5 to 7 Engbsh are passed through the opening and 
down the ureter for the purpose of dilating any constriction that may be 
present A rubber catheter size 7 Engbsh m winch a single lateral opening 
has been cut so that it wuli dram the renal pelvis is passed for 10 cm donm the 
ureter With a pair of sci'^sors the ureter is completely separated from tJie 
pehi? at the junction of these two structures as a continuation of the original 
pelvic incision A single suture is passed to mclude one wall of the catheter 
and the margin of the ureter in its long axis A pair of curved long b atleil 
forceps IS passed along the inferior mam calyx and through the renal substance 
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b\ waj of one of tlie corresponding minor calyces The forceps are made to 
grip the point of another pair of forceps which is then draiin into the renal 
pell IS The blades of the latter instrument grasp the free end of the catheter 
and draii it along the route the forceps had just traversed in the reversed 

in the ronnl tissue Some surgeons prefer to dram the pelvis with an extra 

then filed to’jrr through the renal substance The catheter is 

then fixed to the true reml capsule by a suture so that about half a centimetre 
of the ureter is left projecting into the renal pelvis The lower margi“ oTthe 

^ ‘'>0 ofTe ureS that he: 

fibre fattt tisslc 1 ith s” Jlf * buried by drawing together the overlying 
dram aliolrf to nro met ‘tt'tbrter and the 
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CHAPTER X 
CYSTS OF THE KIDNEY 

T Htlll arc onl> two cjstic conditions of the kidnej which are of sur 
gjcnl importance these are the so called solitary cjst and poljcvstic 
disease C^sts of the kidney are also found m hjdatid disease They are 
i crj conmion in chronic nephritis but surgerv is not concerned either in their 
diagnosis or treatment Dermoid c^sts are \er3 rare Hieraorrhagie cysts 
occur w Inch are Qb\ lousl^ due to degeneration in parts of neoplasms in other 
instances there is a unilocular ca\itj containing blood or clot and on one por 
tjon of its wall a small nodule of tumour is present This chapter is devoted 
to tlie discussion of sohtar} cysts and congenital cystic disease of the kidney 

SOLITARY CYSTS 

The term solitarj cjst should literallj include every condition m which 
a single cjst exists m the kidney but it is used for want of a better name to 
describe a cjst formation winch b> giMng rise to local symptoms and thus 
cillmg for investigation of the kidnev not infrequently demands operation 
Though such a ejst must have a small begmnmg it is not until it has attained 
a certain size that it attracts attention and therefore another name used is 
larffe 9oht<irt/ cyst of the, hiney Honcrer though usually single there are 
sometimes two or three of them and a similar cyst is occasionally present m 
the opposite kidncj "Most often when found by the surgeon the cyst is of a 
size varving between a tangerine orange and a tennis bail Such formations 
are al»o spoken of as serous cysts 

Incidence — Solitary cysts are uncommon Fish (1939) found 32 cases m 
4 011 renal cases investigated at his clinic Hepler (1030) collected 249 cases 
from tlie literature and 7 of Jus own of vrjijch 216 Avere large serous cysts and 
40 were haemorrhagic They are very rare in children and more frequently 
occur in middle life but have occasionally been found in the feetus and at all 
ages from adult life to old age Forty five yeare is the average in Hepler s 
series They are equally common ui either sex and in either kidney 

Pathology — The cysts are more frequent in the lower pole of the kidney 
but also arise in the middle or in the upper pole In Fish s senes of thirty tw o 
chaies) the amaUeat cyst- motained 350 c c and the lai^est 10 htres 

The condition is benign Usually tlie greater part of the cyst protrudes from 
the surface of the kidney but a portion of it is m contact A\ith a hollow bed 
formed in the cortex and to tins it is cjosdy adherent The surface is smooth 
and translucent and it can be seen that there is fluid w ithm iihich fills the cyst 
to its capacity This fluid is clear and smb<»' coloured vnth a specific gravity 
of about 1005 It contains albumen a few epithelial cells some chlondes 
a small amount of urea and occasionally minute traces of blood It is stenie 
The cyst wall is thin and composed of fibrous tissue Imed in w hole or in part 
by cuboidal cells occasionally atrophied glomeruli and tubules are to be found 
in It Sometimes the xvall is partially impregnated with a deposit of calcmm 
salts Only very rarely con any communication between the cyst and the 
excretory system of the kidney be demonstrated 
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JEtioIogy— Though such a cyst is solitaiy and the rest of the kidney appears 
normal not infrequently ^Uien the organ is laid open small cysts of the type 
seen m chronic nephritis are found and these aie sometimes also present on 
the surface The origin of solitary cysts is uncertain It is considered probable 
that the cyst results from the blockage of a group of tubules and that com 
cident with this there occurs an anaemic degeneration of that portion of the 
kidney and this leads to fibrosis and the consequent obliteration of all effluent 
channels It u oiild therefore seem that their origin is related to a local degenera 
tion m the kidney resembling the changes which are generalized in chronic 
interstitial nephritis Hepler has produced typical sohtarj cysts experiment 
allj m animals Watkins (19^0) has produced evidence that a sohtarj cyst 
may originate from a calyx the outlet of which has become obstructed thus 
leading to cystic dilatation and the name hjdrocalyx is suggested for this 
condition (Fig 32) 

Symptoms — Solitarv casts when they are small and sometimes even when 
they are large do not necessarily give rise to s> mptoms In other instances 
discomfort such as may be due to anj vntra abdominal tumour arises P MN 
on the affected side is the most common symptom but it is not necessarily 
situated in the posterior renal angle more often it is merely an uncomfortable 
dragging sensation As the cyst increases epigastric pam and perhaps vomiting 
sometimes occur from pressure upon the duodenum or stomach \\ ith large 
cysts of the upper pole pam in the chest and shoulders and a chronic cough 
have been recorded (Greenberg and Brodny 1934) The development 
Bjmptomsmaj be abrupt for occasionally these cysts grow with great rapidity 
Urinary symptoms are uncommon but painless hferaatuna sometimes occurs 
Rupture into the pelvis of the kidney has given rise to severe renal symptoms 
Leakage into the perirenal tissues has also been recorded (Block 1D32) 

Diagnosis — A certain diagnosis of a rena! cyst is not easily made apart 
from Its identification at operation Occasionally the patient notices the 
swellmg and a large abdominal cyst of uncertain origin is then recognized 
but when the cyst is of moderate size examination usually reveals only an 
enlargement of a kidney which is painless smooth and moves on respiration 
A cyst of the lower pole is more easily appreciated as a localized enlargement 
of the kidney but cannot necessarily be differentiated by abdominal examina 
tion from other tumours of the kidnev Examination of the urine is not helpful 
unless an attack of hsmatuiia draws attention to the urinary tract and thereby 
leads to a full investigation Renal function tests are normal 

Rvdxologv in these cases often demonstrates a renal abnormahtv but 
rarely decides its nature The kidney may be seen to be enlarged or it may 
e pushed downwards or downwards and forwards displacing the colon If 
the w all 01 the cyst has undergone the rare change of calcification this w ill be 
obvious and even without this in a few instances the shadow of the outline 
oi the cyst can be distinguished from the relatively more dense renal shadow 
scent mg pyelography or excretion urography may give normal appearances 
u more often the calyces close to the cysts are pushed aside and peihaps 
compressed or even obliterated The renal pelvis itself may be nofnial or 
somew hat dilated or distorted by contact with the cyst and ft this is of con 
sidcrable size marked displacement of both the pelvis and ureter may occur 
ow ev cr it is not usually practicable by radiology to differentiate a c\ st from 
a so ul rena tumour when abdominal examination has already faded to do 
so lioug I Jler st and t ynalek (1031) record six successes In cases in which 
icrc IS a strong probability that an enlareement of the kidney is due to a 
c>st i\pIorolion «ith in ospimting needle through the loin has been used 
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I-i*inoncci«o,Mtl,<lreY 1200cc otauid -uid repiacerltlos ,„tln,r Antero 
I exterior and latcnl radio^rama combined nith an ascendmj; pyclocram then 
<!emonstratc(l the exact nature of the <bsease 

Treatment— If the kidnej has been destrojed hy the enlargement of the 
cjst or jt renal nihvtion is pro ent then nephrectomy is the operation of 
choice in a good nmn> eases howexer the cyst can be excised Often it is 
not possible to ])crform a c!c\n enucleation from the kidney as there is no Imp 
of c caxnge the c\st wall next to the kidney being intimately blended nith 
the latter In sucli instances tbe cyst ma> be emptied and cut a^vay and that 
part of the nail nhich remains attaclied to the kidney then destroyed by 
ibathcriny It is better lioneier to excise it mth a scalpel or a diathermy 
Knife Tlie gap loft m the kidney is entirely or partly closed by sutures and 
this IS made easier if strips of muscle are hid over the outer surface of the 
kidney to prevent the sutures cutting through its substance The kidnev bed 
should bo drained fhere is nivvays a risk of renal fistula if the excision has 
l>ccn extensive In a case of an enormous tumour of the kidney probably 
a solitarv c\st from whicJi more tJnn 25 pints of fluid were uitbdraun Rock 
Carling ( Ih 14) after as much as po'^sible of the cyst hid been excised treated 
the remainder b\ marsupialization a renal fistula recurred at interv als Fish 
in two cases wliicli he considereil unsuitable for operation injected oO per 
cent dextrose solution into the cy'st after the hulk of the contained serous 
fluid iiad b(en aspirated and this had the effect of sclerosing the wall of the 
cast \spiration was repeated after a few days Exploration with a needle 
m one case six months later m another case three years later found no fluid 
The patients were free of pam and considered to be cured 


POLYCYSTIC DISEASE OF THE KIDNEYS 
(COXOEMTAL CVSTIC KtDNEYS POLaCYSTOMA) 

Polycystic disease of the kidneys is an hereditary congenital condition 
sometimes attaining to an advanced state in the feetus but often compatible 
with life up to middle age The rccogmtion of the disease is never easy m its 
earlier stages Death is usually due to ur-emia Surgical treatment should 
be reserved for a small group of cases and should be employed with much 
caution 

Pathology— The solid tissue of the kidney is destroyed and replaced by 
unsses of cysts which do not communicate with the collecting system of the 
kidney These v ary from v ery minute proportions to the size of a grape the 
whole of the cortex and medulla are affected so that the i idney has a sponge 
like appearance The renal jielvis and calyces remain though they become 
distorted The i>ehJS is often compressed but it is sometimes dilated The 
calyces are narrowed and greatly elongated Though the normal renal con 
formation is more or less preserved the surface of the organ is made irregular 
bv the cy sts w Inch protrude from it Such kidneys are sometimes of almost 
normal size but are more often enlarged and measureeight inches or very much 
more in lengtli and may weigh many poimds Often one kidnev is much larger 
than the other Sometimes though rarely only one kidney is affected Baumann 
(cited by Dunf^er 1904) found 16 cases of unilateral polycystic disease in iOOOO 
autopsies In^the earlier stages some portion of solid renal tissue is still v isiWe 
to the naked eye between the cysts but as these develop the kidney substance 
becomes more and more compressed until so little of it remains that the organ 
appears to be composed entirely of cysts The microscope however shows 
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that glomeruli and tubules remain m the fibrous tissue septa, though they are 
compressed or distended and often atrophied Tiie cysts are lined by simple 
cubical or flattened epithelium, Avhich occasionally proliferates into the cysts 
as minute papilla In some cysts the epithehum is destroyed and the wall is 
composed of fibrous tissue The cysts contain a pale fluid m which small 
amounts of albumen, of urea and urinary salts and occasionally of cholesterm, 
are present When hismorrhage has occurred such kidneys are sometimes 
faintly red from the presence of recent blood in the cysts, but more often their 



""" ? r CalouU are ocoas.on 

85 case, that reqS opS™ them 5 out of 

Polycystic renal disease rottip* usually composed of phosphates 

m the liver, the ducts bemtr A I t™,?* accompanied by the presence of cysts 
kidneys should breTammed ® at laparotomy the 

Cjsts are occasionally also presentTn extensive procedure is undertaken 
piesia with hypertrophy of th^ organs Hyper- 

In 74 cases recorded by Schacht accompanies polycystic disease 

cent Cooke (1930) records a present m 75 per 

infantilism Ten days before renal disease associated with 

urine Other congenital anomn?, “g 100 c c of 

palate or club foot InflamiSft, occasionally associated, such as cleft 
renal disease, small amounts of tZ ^ common in polycystic 

how ever, that organisms arf present m the urine It is less often 

Sometimes such infection can ^ ^ obviously septic 

described as being localized m on unilateral, and it has been 

occurred as a complication of Perinephric abscess has 

ej tne infection of a cystic kidney Death is 
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out of 98 in uhicli post njorte-m examinatiofis had been made Kuster a90'’l 
gives a table shoeing the ages at ivhich death from all causes occurred in 
-o'j cases — 


Stillborn or dying shortlj after birth 
Died in first jear 
I to 5 ye’its 


5 

10 

10 

20 

JO 

30 

30 

40 

40 

50 

oO 

60 

60 

70 

70 

SO 

80 

90 


50 

10 

6 

1 

4 


53 

4i 

10 

6 

3 


The incidence in the newborn and the fact that subsequently ^e^J few 
cases occur until after twenty years is well seen 

Etiology — ^This is uncertain Virchow believed that inflammation and 
interstitial o\ergrowth of fibrous tissue compressed the tubules and that 
they subsequently became dilated Other theories are that there is a failure 
of union between some of the tubules and their glomeruli or one or other 
of these units is present in excess and subsequently becomes dilated \nother 
explanation is that portions of the primitive mcsonepliros persist and mingle 
w ith the metanephne structures 

Heredity — ^The condition is hereditary and either sex may transmit the 
abnormality Caims (1925) studied a family m which eight members and 
perhaps more were affected m three generations and Tuller (1020) followed 
the disease through four generations It is obvious that in many instances 
on account of the late onset of signs and symptoms the patient will have 
married before being made aware of this risk to the offspring 

Sex — It IS often stated that the disease is equally common to either sox 
Willan (1928) however in a senes of 22 cases found the condition slightly 
more common in the female 13 against 9 males 

Symptoms and signs — ^Tlie patient may live and die w ithout show mg anj 
evidence of the disease This is evidenced from post mortem findings also 
Walters and Braasch in descnhing 85 cases operated upon include 11 m which 
the condition was only recogmzed when laparotomy was performed for some 
other condition Diagnosis would have mvolved complete ina estigations of 
the unnary tract to winch there were no leading symptoms It is iisuallj 
not until the patient reaches an age of between 30 and 60 years that the disease 
becomes apparent and occasionally old age is attamed without sjmptoms 
Sieber in a series of 244 cases found that only 18 survived to the age of 60 
Oppenheimer (1934) gives the ages of 59 cases in which a diagnosis was 


I to 

9 

10 

19 

20 

29 

30 

39 

40 

49 

50 

69 

60 

69 
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However he also found records of 
29 cases in ivhich the disease was present 
between the ages of 2 and 20 years 
Clearly therefore the condition in a 
^ stage sufficiently ad\ anced to be recog 

5 nized IS not unknown in youth though 

^ IS rare By the time the condition 

J ^ IS sufficiently advanced for a diagnosis 

^ f to be made the expectation of life is 

^ ^ ' short if uriemia exists in other patients 

/ it may be five or ten jears The com 

I , * j monest initial sjmptom is pain m the 

I r f tbis is a dull ache Some 

^ * V \ t occurs as a renal colic In 

/ j Willans senes of 22 cases 5 had renal 

g colic 7 had less severe pam The pain 
j is considered to be due either to the 
drag of the heavy kidney upon its pedicle 
or to tension within the cysts Hiemor 
^ Fjg fbe cysts may make this pam 

and the passage of clots though 
poi,cv,t c „ this IS uncommon may be another cause 

oi colic Pam is sometimes experienced 
none or it maj onh occur at a Wr disenso but often there is 

and terminal anuria is common and whfn ^ failur e leading to urscmia 
S} inptoms are present a full investigation 
of the patient now adays esf alMish a 

certain diagnosis Uraemia is increased 

if infection superv enes It is usualK of I 

iliaPES I 
i:S;”sE?=fS , Pl-A 

e-ISO Tho ca J I>°Wst.c dis ^ ' 

tenoral good hoam‘“^'tt "-f ^ 

for life msnrance ZTL erT “'™P'ed f / 

■lajs„orUhro„gl.';L«rVS / 

s\ mptoms tho prosonco of an t. / 

TtMOLR IS tile Sign by nlnch a > 'h "/ 

IS most often establ.c!^..d ^ ? diagnosis ^ / 
both hidnoys “X TtS aS.'-'’?®'' H 

?i:nToS,rt3,'n“:To’d""'™^ ^ 

pyelogrum of the left side in 



109 


CISTS OF THE KIDNEl 

\ kidncj « hiol. 1 , enlarged bs poU ej stic disease |s felt as a pamless mobile renal 
tumour and one iihicli maj lie unduly Ion m the abdomen especially if it is 
on the right side Not mfrcquenllj the irregulanties 

casts can be reeoenizcd The UMbn is usually abundant though there are 
sometinies ™riods in nhieh the aolnme i, greatly diminished The specific 
erac lU IS about 1010 or less and a trace of albumen may be present urea and 

;r!;r=t‘r;u™— -“U^ld .astmg 



afen days and perhaps dp not 

ia to sufficiently abundant to lead ^ tl»^«t™t ^ 

annnn s“”xorare iriy P^eS if infection supercenes or nhen clc 
'imluKtoral aspects of thm har e affieady mention^ 

„„,?Stoate method IS r'"‘‘‘?nd”onK 
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but are often not dilated The course of the ureter may be displaced inwards 
in its upper part by the protruding loner pole of the kidney Sometimes, 
honever the pyelographic appearances resemble those produced bj a neo- 
plasm Renal function tests should be carefully studied The blood urea 
may be normal but even a slight elevation in this figure is important, and if 
it IS abo\ e 50 mg per 100 c c of blood there may be only just enough renal 
tissue m function to avoid uramia Urea concentration tests even in an early 
stage of the disease rarely show more than 2 or 2 5 per cent and often only 
1 5 per cent The excretion of mdigo-carmme observed through the cystoscope 
IS another sensitive test m these cases Delay in the appearance of the dye and 
persistent faintness of colour m the effluxes will be observed before there are any 
ob\ lous signs of renal failure Phenol sulphone phthalein and urea clearance 
tests ate also useful 

Treatment — In the majonty of cases there is nothing to be done Surgical 
measures ha\e, however, been employed with success to treat pain bleedmg 
or infection Pain due to tension within the cyst can sometimes be relieved 
by Rovsing s operation The kidney is exposed, usually through the loin, and 
many of the cysts the largest ones m particular, are punctured and then allowed 
to dram into the perinephric tissue Some of them may be excised Since 
the cysts extend throughout the kidney, such treatment is inevitably incom 
plete Sloreover, the surgeon must not attempt too much for there are obvious 
risks of introducing infection into a degenerate organ or spreading it if it alreadj 
exists and also of precipitating ursemva Nephrectomy has been performed 
for severe infection combined with cystic degeneration when the opposite 
kidney is considered to be normal, but clearly there must always be uncer- 
tainty that disease is not already present m an early form That surgery has 
occasionally a place m the treatment of this disease is shown from the following 
figures Walters and Braasch describe the results m 85 cases submitted to 
surgical treatment The Rovsing operation was done for pain and nephrec- 
tomy for advanced infection including 5 cases with calculi and 3 with 
malignant disease 


Table I 

Rovsing Operation and Removal of Casts 



Patients 

Deaths in 
Hospital 

Rousing operation 

Komoval or enucleation of cysts 

24 

5 

Per Cent 

16 6 

Totai 

SurtiicJ operation— 2 o cases 

20 

13 8 

I’ntients now living 

Less than 3 >ears 

13 


8 to 21 yenM 

11 

7 

1 

2 

1 


Patients now dead 

1 Liifsl more than 10 jears 

1 Llicsl S to 10 )oarg 

1 I ned 3 to 6 ^enrs 

I nol leas than 3 tears 

Not triyrsl 

t 
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Table II 

Results jollo\uno P«nrABy Nepubectomy tor Policistio 
K rD^El (TtVENTY-ExaHT Cases) 



Mfltzer (1020) submitted a questionnaire to members of the Ammoan 
Urological Society to \\liich answers were received concermng the results of 
operation m lU cases with unilateral surgical symptoms Nephrectomy was 
IMirfomted m SO ca«es, Rovsmg’s operation m 31 and lesser operations m the 
remainder. The results were as follows — 

4 patients aluc for 48 hours 
24 „ „ ,, 3 da} s to C mouths 

20 „ „ „ 6 months to 2 years 

44 „ „ „ 2 years to 8 j ears 

3 „ „ „ 9 years 

1 .. .. .. 11 

1 M .. 12 

1 » » 13 

2 14 .. 

1 » .. 15 .. 

10 patients not followed up 

R OoiER Ward. 


REFERENCES 

BLOCK. W (193.') 2 l/rol . 28. 788 

Cajrvs, H W B guari J , 18, 3o9 

Cablino. E R (1934) Erii J Surg, 2Z.l8i 
COOKF, H E (IFSiJ; Zanct^ i, SIS 
Doouv. W (1941) Bril J Surg , 29, bOO 
DcvOFB R (1904) Betlr Path Anal, 35. 443 
tisu G W (1939) J Avut Mtd A«^, 112,514 
FltLEB, C J (1929) Qttarl J Med. 22. 681 

Grfevbvrc., B B , Bbod>'y, L M , and Robins, S A (1934) Atner J Siirj.aS, 271 

Kepler, A B (1930) Surg Gifnec . 60, 663 

JIbbbst. R . and \ VNALEN. IV J (1931) J Amer Mtd A«» , 96, 597 

KCsTEB E (1902) ‘ Die (2h»EUPgio der Nieren ’ X>txh CA«r , No 52 b, Stuttgart, p 511 

Meltzer, JX (1929) Brtf J Vroi.i,54 

Opperheimfr. G D (1934) Ann Sura , 100, 1136 

fecHAciiT, P W' (1931) Arch Jnirrn Med, M, 500 

SiEBEB, F (1905) Btnh 2 C/itr. 79. 4M „ 

THo^^«o^ W alker, j (1936) Surgical Diaeasea and Injuries of tlie Genito Urinary Organs, 

Walters, W . and Bbaasck, IV F (1934) Surg Ojptee OlMtl . 59, 647. 

Watkivs, K H (1939) Bril J Urrf. 11, 207 
WiLLAN, R J (1928) KeiccaslU Med J , 8, II7 




CHAPTER XI 

NEW GROWTHS OP THE KIDNEY AND URETER 

PARANEPHRIC GROWTHS SUPRARENAL GROWTHS 

ansme m the renal itv. ^ majority of tumours 

o them IS difficult owing to the fact thif"n'ti "? olassifiootion 

neither their histogenesl nor them hrstoC eil”®?' “P“" 
however to classif/them as .„no«„'[ mmahlrjt t!!™.?:" 

Renal rARENcir \ ma 

Innocent tumours — adenoma 
fibroma 
angioma 

Unhsnoni (amoiirs-hype^rrpliroraa 

alveolar carcinoma 

Renal pelvis- «™bTonal adenocarcinoma 
Innocent iK.iwars— papilloma 
Mahgnant /amoKra_pap,|lary carcinoma 

squamous celled carcinoma 


Inner .1 <=”HE RENAL PARENCHYMA 

corte™™'’ti^'‘ °™occM‘iom% fS'^a'? smair''^”™ h™ sy'>'Ptonis 
whmL ‘ contain small cystic caviti^ I “ i "“Phntis Sometimes these 

aSror fur„ ‘tx S r “ 


5i=^3Ep;p^E=^ 

to sav^e life"” ' ™ young adSL as'to demannoph* 

Malignant tumours-W ut nophrectomv m order 

'"fte bodv'''’A*'’‘'r^ “ ““2Srfa CetlS"‘ 1°"“’ 

SC-T V-; ■=• isr~ 3="= 

II ^ "ere originally described 
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ot nil KIDNPY VYD UTETEK 1]3 

[>3 Grauit? jri ns cnoaii^Mltd furaoura of the cortical portion of the 

kKlno^ trn\cf«C(J Im sopfn nml lia\ing a cellular arrangement resembling 
nifrcnal tissue ami arising from islets of adrenal tissue remaining in the renal 
cortex in the process of dcaclojniLnt from the Wolffian ridge Lubarsch 
and liirch Hirschfcld supported this \ie\\ but it uas disputed bj &udeek 
atm b\ Stoerk nlio showed ibnt these tumours bad a papillarv structure 
uhicli IS absent in ndrein! grontlu, Wright supported the papdlarv forma 
tion of renal tumours and Ioo)c<) upon tin-* formation as a constant feature 
of groutlis arising in the renal cortex 

Doubt has been expressed as to whctlici aberrant islets of suprarenal 
fi sue are actualh foiirul under the renal capsule but Shaw Dunn and Ewing 
definitoU state that thc\ do exist Robertson OgiUie states his opinion that 
b\ pernephromata are of renal origin and are not derived from adrenal rests 
wliibt MnrCnllum is inclined to favour the Grawitz view of origin from adrenal 
rests Shan Dunn (Iblf) suggests tbit bjpeniephromata maj arise from 
evsfie adenomata in the renal cortex 


Is ichol'on ( I ')iJJ in an important paper on the genesis of Iiyperncphromata 
states fbal thov arise m (he renal epithelium and that no hypernephroma 
has been recorded in winch an origin m suprarenal tissue as assumed by 
firawit? has been prov cd 1 wing(lU4(») states that these tumours arise m the 
renal epithelium and dunles them into papdlarv and alveolar carcinomata 
reserving the term lu pernephroma for the rare tumours arising from adrenal 
rests HawksJev and Isewcomb however have shown that the pajnJlary and 
ah eohr (3 pes describeil b\ h w ing are often both present m the same tumour 

Newcomb in Ibid showed that kidne3s frequent!) contain small adeno- 
mata 1,172 consecutive autojisies 3ielding 247 of these tumours Their 
htructiiro w mosti) (lint of papdinr) c3s(ndenomnta but there are also large 
cliar cells containing gl3COgcn closci) resembling the vacuolated cells of the 
Orawit? tumour His opinion is tliat malignant renal tumours arise from 
these adenomata that tlicv arc of renal origin and that no proof exists that 
the) are of adrenal origin 

1 iickt (1*140) adduces the following reasons, against the adrenal origin of 
hviicrnephromnta — 

1 The clear appearance of the cells of the adrenal cortex is due to the 

dissolving out of lipoids in the course of preparation that of hyper 
nephroma is due to the dissolving out of glycogen 

2 Adrenal rests v erv seldom produce hypemephromata in other organs 

3 Adrenal tumours give nse to marked endocrine disturbance such as 

hirsutism h) pernephromata do not 

4 forticin is easih abstracted from adrenal tumours there is none m 

h) pernephromata 

o It would be strange for tlie most common tumour of the kidne) to 
arise from something which is not nonnail) present 


\nicrican pathologists incline to the view that there are [two forms of 
h) pernephroma both arising from papillary cystadenomata One form 
remains as an encapsuled tumour for months or years and then ma) take 
on malignant characteristics while the other form rapidly invades the kidney 
and adjacent structures They point out the great similanty of the histological 
features of the tw 0 forms and the great difficult) in differentiating them 
tliev have giv en nse to metastases Bell states that m 20 000 autopsies i4 J 
tumours w ere found Of these 65 measured le^ than 5 cm m diameter and 
only 5 showed metastases whereas m 84 which were larger than 0 cm in 
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diameter no fewer than 06 showed metastases nltliougli the histolof^v of the 
two groups was similar Kozoll and Kirshbaum (1940) in a study of 77 renal 
tumours think that the benign tumours become malignant and would classify 
them as benign only when no metastases are found Creevy (1931) ouotes 

bu?:™ mairgS " ™ 

in shape they gradually compress the renal tissue as they increase m size, 



so that in some ca<sp« ^ 

and b\ cradiiaf^ ^ localized rounded hul'^ ®-^y clear line of demarcation 



GROWTHS OP TUB KID^E\ AJTD OEETER llo 

On section the grow th presents a fairly characteristic macroscopic appear 
anco (I- ig 54) It IS often surrounded by an apparent capsule of condensed 
renal tissue from which fibrous septa of a grejish colour piss into the tumour 
mass rjio surface siiows yellow areas of hietnorrhage and necrosis Some 
times semi transparent areas of mucoid degeneration are preesnt In the 
more npidJj growing tumours there is no apparent capsule the tumour celi> 
dircctlj infiltrating the surrounding renal tissue 

On microscopic section the tumour cells appear as large clear polyhedral 
or cubical cells with small deeplj staining nuclei The cjtoplasra is vacuo 
hted from the presence of glycogen The cellular arrangement vanes con 
sidenblj the cells being sometimes grouped in solid trabecul® or in aheoli 
and sometimes m acinar or papilliferous formation These various types may 
be found m difierent parts of the same tumour 

hilst so much uncertainty exists as to tlie true origin of the^e grow ths 
it is perhaps adv isahle to include them under the generic term of hy per 
nephroma and look upontliem as malignant It must be admitted that from 
a clinical aspect they differ widely m their virulence and metastatic spread 
some remaining localized to the Jodney and semi encapsuled for months or 
vearg whilst others rapidly infiltrate the renal tissue and gi\e nse to early 
metistases 

Alveolar carcivoha — This is a relatively rare tumour occumng as a 
haixl solid white mass infiltrating the kidney and not showing the areas of 
hojinorrhage or necrosis so common m a hypernephroma Histologically the 
cells do not show the large clear cytoplasm loaded wnth granules of glycogen 
but form a solid mass w ith little cellular differentiation 

EMBBaoMC ADENOCARCrNoMA (\\ luis s TUMOUR) IS R Special form of renal 
tumour which is seen most frequently m children under the age of 5 years 
though very exceptionally in adults It forms a rapidly growing highly 
malignant tumour of which the first sign noticed by the child s parent or 
nurse is an increase in the size of the abdomen together w ith ana?mia lassitude 
and loss of w eight 

There lias been much discussion as to the pathogenesis of these tumours 
the true nature of which still remains in doubt They were at first thought 
to arise in remnants of the Wolffian body but were stated by Ililms to 
originate from primitive undifferentiated mesodermal tissue from which tl e 
vanous elements of the mixed tumour might anse by metaplasia Ewing 
considers that they arise from the renal blastema and attributes a prominent 
part in tbeir pathology to metaplasia 

'^^acroscopIcally the tumours show a smooth surface apparently enclosed 
in a capsule of condensed rensi tissue -nithout definite infiltration The cut 
surface is white or pink in colour and mostly uniform but there may be areas 
of necrosis or staining from hjemorrlif^e AlicroscopicalJy the section shows 
loose connective tissue containing epithelial cells arranged in tubules or acmi 
with oval or spindle cells like those of Gbro&accoma There may also be 
unstriped or stnped muscle elements (Fig 55) together with islets of fat or 
cartilage 

Symptoms and signs — There is progressive enlargement of the abdomen from 
an mcreasmg tumour of one side which may reach such proportions as to fill 
the whole abdomen At first the tumour is mobile on respiration but it is 
seldom that a case is seen in an early stage The surface is smooth or only 
slmhtly bossed and firm m consistence Unuaty symptoms are very sligiit 
and in contradistinction to other mahgoant tumours of the kidney Iivmatuna 
is exceptional There may he aching pain pyrexia with progressive anamia 
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loss of AV eight and dyspnoea from pressure on the diaphragm Jlctastascs 
may be found in the pen aortic lymph glands or m the lungs 

Diagnosis — An increasing tumour in the lorn in a child should arouse 
suspicion of Wilms s adenocarcinoma of the kidney, though a similar mass 
might be formed by a retroperitoneal sarcoma The diagnosis between these 
conditions is based on pyelographic differences With a renal tumour there 
are marked changes and deformity m the outline of the renal pelvis and calyces, 
whereas m the case of a retroperitoneal tumour, the kidney may be displaced 
without much deformity of the renal peUis 

Treatment— The removal of a large Wilms's tumour m a joung child I-. 
al\\a}s a severe operation and the great majonty of patients die uithin a 
year of the operation from recurrence of the disease, either locallv, in the 
abdomen or m the thorax Kretschmer (1938) tabulated twenty-four cases, 
only two of the patients being alive after three and a half years, and another 
after two and a half years Pnestlej and Schulte (1942), in a table produced 
from the Mayo Chnic, report six patients alive and well out of tliirtj-nine 
upon w horn nephrectomy w as performed five or more years prev lously 

It has been recently shown that Wilms’s tumour is actively radio sensitive, 
and in many cases a full course of deep X-ray therapy has reduced the size 
of the tumour very considerably, and has rendered ncphrectomj a much 
simpler operation , in fact, the reduction m size of the mass by X-rays has 
been utg^ as a diagnostic test for Wilms s tumour However, this test is not 
a certain one, for some tumours have not reacted under treatment Nor can 
X-ray therapy alone be regarded as adequate treatment for a Wilms’s tumour, 
since it 18 usual to find viable tumour tissue still present when nephrectomj 
has been earned out after irradiation It seems probable that, whereas some 
of the mixed tissue cells m the tumour may be very radio sensitive, other 
parts may be radio resistant and progress m spite of treatment It may bo 
argued that, during the lapse of the four to six weeks necessary for on efficient 
course of X ray therapy, distant metastases may occur, and that the treat- 
ment may cause malaise but when diminution m size is obtained, there is 
no doubt that the subsequent nephrectomy is easier and safer From figures 
recently produced it seems that the best results in these cases are obtained bj 
the threefold course of pre operative irradiation nephrectomy when definite 
decrease m size has been achieved and prolonged post operative X-raj therapy 


MODE OF SPREAD 

Hypernephromata are prone to spread along the veins to the mam renal 
vein from which small emboli of cells may reach the inferior vena cava and 
thence the lungs Direct infiltration of the growth maj occur through the 
capsule to the perinephric tissues peritoneum intestine, In er or diaphragm 
whilst the lymphatic glands around the renal v essels and aorta may be inv oh ed 
Aletastases from renal grow ths are common m the long bones and m those 
ot the skull Metastases occasionally occui before there has been any symptom 
referable to the kidney , thus pathological fracture of a bone, or enlargement 
of the supraclavicular or axillary glands may be due to metastases from 
a quite small hypernephroma 


SYMPTOMS AND SIGNS 


The cardinal symptoms of a renal growth are hematuria, tumour and pain 
Hfflmatuna is the most common symptom and m the maioritv of cases 
first attracts the patient s attention It is present in 00 per cent ot all cases, 
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IS usually fairly profuse and sudden in its onset and is often related to exercise 
or strain It maj last a few days and return after a varying interval it being 
usually the recurrence of bleeding that persuades the patient to seek adyice 
In one exceptional case under my care the patient had had recurrent attacks 
of fairh profuse hsematuria from a renal groivtli for se\eral years beiore 
nephrectomy, which ^^as performed at the age of 63, and which the patient 
survived for thirteen years Hsematuna occurs in all forms of renal grouth, 
but it IS exceptional in the embryomc adenocarcinoma (Wilms’s tumour) of 


UllilUlCll pi II 

The sei enty of the bleeding bears no relation to the size of the grow th, 
for quite small tumours w hich have mvolved the renal calyces or peh is may 
cause profuse hiemorrhage, whereas comparativelj large tumours ma\ be 
accompanied by only slight bleeding The hiematuna may be painless but, 
if there is much bleeding, clots may be found in the renal pelvis or in the ureter, 
giving rise to typical renal or ureteric colic in their passage to the bladder 
The clots may be elongated or uorm-hke suggesting their formation m the 
ureter The bleeding may be so profuse that the bladder becomes filled with 
clot dysuria or retention of urine resulting 

Pam is present m many cases It may take the form of ureteric colic, due 
to the passage of blood clot along the ureter, or be caused by clot m the bladder, 
with increased desire to micturate Pain m the lorn maj be due to increased 
tension in the tumour from the occurrence of haemorrhage into its substance, 


or to extension of the growth into the perinephric tissues In adianced cases 
pain may be caused by pressure on, or direct invasion of, a nerve root by a 
lertebral metastasis 


A tumour may be palpable and in children may be the first and only 
sjmptom of a renal growth There is a rounded mass that can be grasped 
bimanually and felt to descend on deep inspiration The colon is usually 
in front of the tumour, can sometimes be rolled on its surface, and giies a 
resonant note on percussion A tumour of the upper pole of the kidnej may 
not be palpable, but in such a case the lower pole of the kidney can sometimes 
be felt to descend to more than the usual extent on deep inspiration In tw o 
cases under the w nter s care a tumour in the upper pole of the right kidney 
pushed the liver forwards and downwards about a transverse axis, bo that the 
anterior edge of the liver descended well below the costal margin and prei ented 
palpation of the enlarged kidney Impaired mobility of a renal tumour on 
forced inspiration suggesting as it does the occurrence of perinephric infiltra- 
tion is a bad prognostic sign 

The urine — Apart from blood, albumen and casts may be present and are 
denied from the area of nephritis surrounding the growth Pus is usually 
absent except in those rare cases in which a calculus also is present 

Varicocele has been stated to be frequently present, but this is not so 
A lancocele in a man of oier 50 years is a suspicious feature, and ma\ be 
due to the pressure of a growth or enlarged gland on the spermatic lein 
ouch a laricocele docs not disappear on recumbency 


The combination of hT?matuna, localized lumbar pain, and tumour pal- 
pable in the renal area should form fairly conclusii e evidence of a new grow th 
m the kulnoj It is not uncommon, howeier, for a patient to present himself 
when h.Tmaturm is the onij feature Intermittent painless hiematuna may 
be due to a lesical or to a renal growth, and it cannot be too strongly urged 
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tlmt cvorj ca^c of h-amatnna should be completely investigated to discoier 
the source of the bleeding Cystoscopy should be undertaken even m the 
pro cncc of h\niatnria Should the bleeding be renal in origin vesical irnga 
tion will soon produce a clear medium when blood will be seen emitted from 
n ureteric onfico the source of the bleeding being thus immediateh localized 
On the other hand should the bleeding arise from a vesical growtli or from 
an enlarged jirostate careful irrigation with a solution of silver nitrate (1 m 
4 0nu) will usually produce a medium clear enough for diagnostic purposes 
In a few cases in which haimatuna has been accompanied by lumbar pain 
c\ stoscop\ has pro\ ed the presence of a vesical growth obstructing one ureteric 
orifice and causing pam from renal distension 

In those cases m which hamiatuna is not present but in which a renal 
growth IS suspected cjstoscopy ma> give no information as the bladder wall 
IS normal and clear urine may be seen coming from each ureteric orifice In 
such a case an intravenous injection of 10 or 12 c c of a 0 4 per cent solution 
of indigo carmine is given and the time elapsing before colouration of the 
urine from each ureteric orifice noted In a normally functioning kidney this 
colour should be seen within seven minutes rapidly deepening m intensity to 
a dark blue Delay m the time of appearance or failure to deepen rapidly 
m colour is evidence of renal dysfunction Segregation of the urme from each , 
Kulnev by urctenc catheterization may show a diminished urea content on ' 
the affected side These tests should be earned out not only to confirm bus 
picion pointing to a particular kidney but also to prove the functional capacity 
of the opposite kidney No reliance can be placed on the presence of blood in 
the unne collected by a ureteric catheter as bleeding may be due to mstru 
mental trauma 

The palpation of a renal tumour may not be easy especially in a stout or 
muscular patient Uith a tumour m the upper renal pole the kidney may 
be palpable on bimanual evamination during deep inspiration the lower pole 
occupMng a lower level than usual owing to its being pushed down by the 
growth As already stated a growth of the upper pole of the right kidney 
mav displace the liver downwards and forwaids thus preventing palpation of 
the enlarged 1 idney A tumour of the lower pole may be felt as a rounded 
swelling smooth or slightly boshed on the surface and moving with the kidney 
on deep inspiration As the growth extends it tends to infiltrate the pen 
nephric tissues and adhere to adjacent structures becoming consequently 
less movable This diminished mobility should be looked upon as a bad 


Renal tumours may attain considerable size especially in the case of the 
Aod diffftrftnbal dj'\gnD«is will be necessary 
between tliose on the left «jde and splenic or gastric tumours and between 
tliose on either side and growths in the liver colon or retroperitoneal tissues 
Palpation of both sides should be earned out to exclude the possibility of poly 
cystic disease in whicli both kidneys are iteually enlarged though one may be 
Jareer than the other r i 

Radiography may plav an important part m the diagnosis of a renal 
' tumour A plain film may show enlargement of the kidney whose outline 
presents a localized rounded irregularity In a few cases one may see areas 
of increased density due to calcification withm the tumour (Fig 56) 

More information may be obtemed by pyelography An intravenous 
V injection of uroselectan or pyclectan may show some irregularity m the out 
line of the renal pelvis or caljcos but it la frequently necessa^ 
i these flntlines by ascentling pyelography On mg to the considerable variations 
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that occur depending on the position and size of the tumour there is no p>elo 
graphic pattern distinctive of a renal growth In an early polar grouth the 
calyces are at first elongated and narrowed and the cup like minor calyces 
obliterated Occasionally there are localized dilatations of the calyces \\ ith 
increasing size of the tumour the caljees may become obliterated (Fig '37) 
and pressure on the renal pelvis may causo flattening or concavity of its 
outline Later on the deformity of the calyces and pelvis increases tlie 
latter often becoming considerably narrowed or obliterated (Fig 58) 



« 1th dilatation of thi pelvis of ’’ 1 ° present (Fig 59) together 

IS occasionally seen when a hvTi(» i. the calyces A similar filling defect 
or alien the pelv™ « 000 ^^ w “*0 fBnal pelvis 

of the kidney the upper part of tho o * tumours of the Ion er pole 

line slioning a concavityPoutwards ^ Ptished ton ards the middle 

the deformed calvcra'ora'reLunlir kidney may resemble 

all the calyces are aLetcr S P°ly=y«t.c disease usually 

unequally affected Harelv a **’'?' . ■''?™y similarly though 

it to be palpable and enlarged Md7l,Ffi“'o '“?''=y m»y not only cause 
rise to the same concaaitv in thp f displaced but may also give 

growth and thus lead to difficnltv^^^ outline as that caused by a 
IS usually absent A non onaque^Jpv,ulf®"°TK hematuria 

to a filling defect and re««em^ble a rise 

would not be profuse pelvic growth In such a case hematuria 
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In cases in which a tumour is present m the upper abdomen and in whicli 
other symptoms are mdefimte difficulty may be found in making a diagnosis 
between a renal tumour and one of the spleen, colon, liver, or gall-bladder 
In such a case a normal pjelographic outline indicates that the tumour is 
not renal in origin In other cases pyelography may show that the kidney is 
displaced or rotated by some extrarenal tumour, such as a retroperitoneal 
sarcoma or a mass of secondary carcmomatous glands In such a case the 
actual deformity of the pehis and calyces is less than with a renal growth 

In e\ery case in which a renal growth is suspected an X-raj examination 
of the thorax and skeleton should be made for metastatic deposits of growth 
before removal of the kidney is eontemplateil 


Tlio occurrence of intermittent hieraaturia proved by cystoscopy to be 
proceeding from one uretene on#ee coupled ivith pyolographic deftrinity of 
the renal pelvis or calyces arouses such strong suspicion of the presence of 
a renal neoplasm that operation tilth a view to complete removal of the kidney, 
T w o® P^fpl'nnfjtty tissue and lymph glands about the renhl 
IsnSall??n ^ contemplated In many cases a tumour is not palpable, 

but thi^sroidd n 1 upper pole 

but this should not contraindicate operation Before operation is decided 

the treatment remain^ fh<» ^ secondary importance, as 

substituted “ or else diathermy 

profuse hS^rhag^froS^the ddatS"thm difficult, owing to 

these growths It i« therefore advisahlA easily tom veins covering 

renal pedicle early in the operation AUh control the vessels of the 

by the lumbar approach m whirh many growths can be removed 

or upward dislocation of the twelfth nh obtainable by resection 

operation by which means th^ ™^ny surgeons prefer a transperitoneal 

metastases, and t£e rerarvptpl?r"?' '‘"d ho explored for 

effected, and thus much of tho tr before much separation has been 

vented EarlyligatTe of^L ^naW^ dangerous hemorrhage pre- 
tissue being forced into the vptn A ™ prevent small pieces ot tumour 

renal aem should be defined wf £ manipulations of removal The 
tlie ligature applied as close fn inferior vena cava, and 

with which a renal growth spreads frequency 

side particular care must brSL« ^ On the right 

duodenum, as injurv to the laftoT. ^ , ®®P®-mtion of the mass from the 
It IS often impossible to tell ^ duodenal fistula 

has been microscoped It shouW Ka ^ ^enal tumour until it 

including hjpernephromata however, that carcinomata, 

than pel\ic tumours, which comnn far more frequent 

compose only 7 per cent of all renal growths 
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pipillom'\ta should be rcgaidcl as possessing a largo measure of potential 
malignancy 

Another form of 1 1 ilignant grow th arising in the renal pel\ is is the squamous 
celled epithelioma It has been stated to aiise in leucoplal ic patches in tl e 
pehic muco a remaining from old standing infections and has been found in 
association ith renal oalcuhi hut it i uncertain whether the calculus precedes 



■iprciiunilrcrt rnmtntionTf t)ro^ “T BCeondarj to it Thoso tumours 

Stic gUmI, ubout tl c rcinl scwls imi'’“or'tir® ""“''t* ‘'"t 

NEW GROWTHS OF THE URETER 

nssociitio^nr.u\'irpiUan“groaHT^f^lf‘^^^^ '"■‘T '*'> I’tos™* >" 

tions or ns the result of Bomo cn.™ " P" ' "‘f'er ns surface imphnta 

liccn (lisciisscil in dealing i,,th t?™".™ “‘“’'‘’S’'** factor This question has 
oscr nnsc pniiinrilv m the urcli.7^ luraoura Ureteric grot ths may lion 
poiitliinnncighhoiiringorcan '.L,'"' ‘‘ from some advanced 

It IS proi osed to deal hero Sniv «.Vl. Prostate or uterine eers l\ 

liuproscd met] ods of iirolom ' l P™ary neoplasms of the ureter 

I irge proportion of eases roiortcri r ""ttstigation doubtless account for the 
1 ttc.lin recent jenis Thu, u hilo Scott reporting 
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two cases in 1934 was able to collect only 50 others from tlie literature, by 
1938 Rusche and Bacon were able to collect 00 cases of malignant tlisease, 
and 40 of benign papillomatous tumours of the ureter In 1030 Foord and 
Ferrier reported 6 cases and collected 130 others, 4 more were added by 
Stang and Hertzog m 1941 and in 1042 cases were reported by Jloore and 
by Riches 

Like epithelial growths of the unnarj bladder, these tumours present 
some difficulty in classification The majority arc papillomatous m cliaractcr 
(Figs 63 64 and 65) but a definite opinion as to malignancy can be gi\cn onl\ 
after complete histological examination As in the bladder, any papillomatous 
tiimour may show a gradual transition from innocency to malignancy Only 
when the co\ering transitional epithelium shows complete re"ularit\ of 
structure m all parts and when there is no infiltration of opithehal cells at 
the area of attachment, can an individual tumour be said to be innocent All 
papillomatous tumours of the urinary tract should bo looked upon ns potcnti- 
chan^'^ entirely eradicated, may undergo carcinomatous 

"'■‘y **“ tjpe or nmr occur 

in diffcrmr '“rc'i'oma The proportion of each tj p5 r ones 

i^a ^ "J'Cfeas Swift Joly (1033) states that, of 

roord of the J45 cases collected bj 

probabk lome if th?? ’ »s papillary coremomata If, as is 

probable some of the tumours classified as mfiltratmc were in roalit\ thn Inter 

Barooma°have^b™en°M^artrf Tut ’iw *’ myoma, neurofibroma and 

surgical curiosities ''^'V rare and must bo looked upon as 

to STrS“uffl"w of the»re>^r gives rise to mechanical obstruction 
the canal becomes dilated lihilst'*latel"th'’"’*'*Y'"'f portion of 

evidence of back pressure (Fif 66^ Th "’‘‘yees may shoii 

ureteric musculature leads to efonvn,tin.??!r peristaltic action of the 

which if the growth is sitiifltf»fq pedunculated grow th a portion of 

ureteric orifice into the bladder and ureter, may be protruded through the 
expelled and retracted througrthe n^^^^^ cystoscopy, to be alternately 
In fact, m many cases the di-uyn/^r during ureteric systole and diastole 
Occasionally a ureteric growth iSv bo reached by this obser\ ation 

to Lazarus this occurs in !*> npt- e^companied by a calculus 4ccordmg 

calculus should be looked unnn »<> .. ef ca*es, but it is doubtful whether the 

and infection above the erowth \? etiological factor, or as the result of stasis 
them m 23 out of 62 cases whilst fn are not infrequent , Scott found 

’ ® ^as direct spread to othei organs 

SYMPTOMS AND SIGNS 

The prominent features are 

haematuria is usually of the intf^ enlargement The 

obvious cause, lasting a short ^PPeanng suddenly without 

me, and tending to occur more frequently 
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It mT\ be accompanied bj elongated rounded clots Blood is visible in the 
urine at some time m 70 per cent of cases Pam is a \ triable symptom there 
mat be aching in the loin from distension of the renal pehis or there maj be 
more acute pain and colic from the passage of blood clots along the ureter 
In other cases pain has been described in the lumbosacral region or in the 
perineum such pain being probably due to metastases or to the extension of 
grovth be\ond the ureter \ tumour may be palpated in the loin owing to 
renal distension and occasionally a low ureteric growth may be felt per rectum 
or per %aginani In later cases there may be progressiae loss of weight with 
imrea'-cd frequenev and pain on micturition 


The diagnosis maj be reached bj a combination of cystoscopy and X laj 
examination Routine cjstoscopy in a case of hiematuna will exclude a \ esical 
lesion whilst blood maj be seen coming from one ureteric orifice and m a 
proportion of cases a piece of growth may be seen to be extruded from the 
orifice sometimes allowing backward and forward movement with each pen 
staltic contraction of the ureter (Figs 03 04 and 05) Care must be taken not 
t ) mistake a vesical tumour covering the ureteric orifice for an intra uieterio 
growtli There maj be a change in the cfilux from the orifice the stream being 
slow and force ess with a low placed tumour Intravenous pyolographv mav 
V cr\ occasionally show a dilatation of the ureter ending fairly abruptlv at the 
mav bo an irregular filling defect m this area Iroquently 
k examination is unsatisfactory as tho function of the 

A nil paired that poor excretion of dye occurs 

marked In'mnr!-? from the passage of a ureteric catheter for 
uXa reached blood 

If I o»o cr ^ 1 '’y Choiaiiu and Jlock (l'II2) 

urmrMd'!ca. inlk c.cf '’n Rrouil. tho 

then ho inicctcfl intn tl i"' i ^ Some radio opaque nuid Rhould 
till catheter is ndnnir poli It aiul tile injection sloiily continued wliiie 
liictiin IS ohtnincil t ^ 't‘I*'t'raiin so that a comjilete pjelo uretorograpliic 
li SI cSsr h cl™ "V ■'■"’S'*'-" may ho seen ,n tho°nretcr 

til, ca sc of the , ! «f » IsKlncy for haimatnna does not reicii 

iilscs nunrcilce . h^ "" ? '‘’'‘’'7" 8™"“' '-'t -utpccted In some 

Mil. ha, nun the cUle to /nretcnc gron r'"' ™ 

( xamination a'lh^^'l^osis^^of'u^^i urological methods of 

Umlatcral heniaturVa rrml is becoming more frequent 

ntri.d.ifsim7„'r, ™,3V " '’'‘''’■‘'''y >’"'^‘'■8”^ '''‘Intt' "re 

nr tiiliinulosis fho diai'niisis Rncli as renal cniculns groiith, 

inlnplili \ raj cxaniinati’ciii In, ''ll* " "'“''o faulj oinious In 

arc friqmntlv nccomnanicd h\ J. Rrowths m the renal pelvis 

growths in tin renal ikKjs mav To "retcr The 

gram \ filling defect m th<^iii-«t' “i“ filling defects in the pvclo 
unterii grouth onij «li,„ „ , ro»trnr'?l'''°' 1’ “f a iirnnan 

Oeiasionalli a non opaque nriSn 1 ^ ''Ti' 'i” ! ” "" 

difiit lint til, iintirogran. nil! ‘""'r a illhng 

of oiitlini as will, n tumour <lcgrec of irregulantv 
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TREATMENT 

The pre operative diagnosis between a benign and a ni'ibgnan tumour 
or the ureter is practicall} impossible but the treatment of the two lo iditions 
IS the same Where the opposite kidney has been proved to be of normil 
functional actii ity the operation of choice is a complete nephro ureterectomi 
together inth the resection of a small area of the vesical wall loiind the ureteric 
orifice This is best earned out extrapentoneallj through two incisions 1- irst 
the kidney is exposed in the loin the renal vessels ligatured and divided the 
separated kidney and upper ureter tucked into the retropentoneal spice and 
the Jumbir wound closed \ second incision is then made m the ihac region 
the muscles divided and the peritoneum stripped from the pelvic in}] '^The 
separated kidney is deliverer! from Ibis incision the ureter traced down to the 
bladder, and the vesical resection carried out In cases in winch it !•> not 
deemed advisable to resect the terminal ureter the mucous lining of the 
latter should be thoroughly coagulated by diathermy to obviate the possibility 
of recurrence of grow'th 

In some cases such a radical procedure as described may not be justifiable 
ownng to the patient s poor general condition or to the fact that the function 
of the opposite kidney is so impaired that nephrectomy would entail marked 
nsk In such cases the affected ureter might be removed first and the kidney 
on a later occasion or else a ureterostomy might be performed In exceptional 
cases the proximal end of the ureter may be reinserted into the bladder or 
diverted into the pelvic colon Hunter (I93o) reported a remarkable case m 
which he resected the lower half of a ureter affected by carcinoma end hgatiired 
the divided ureter, the patient refused subsequent nephrectomy He lived 
for SIX years and then diM from the perforation of a colloid carcinoma of tlie 
stomach The kidney was reduced to a hydronepbrotic sac but there was no 
evidence of metastasis from the ureteric growth Owmg to the frequency 
with which carcinoma of the ureter spreads to the regional lymphatic glands— 
according to Lazarus in 48 per cent of cases — a course of deep \ ray tlierapy 
should be given after the operation 

PROGNOSIS 

The prognosis after operation for growths of the ureter is distinctly poor 
\part from an operative mortahty of about 20 per cent few patients live for 
more than two years death occumng from roetasfases m the glands liver 
lungs etc Of the sixty two cases reported by Scott in only two was there 
survival for more than five years Kraft (1922) reported the case of a patient 
well eleven years after operation and Crance and Knickerbocker (1924 1930) 
the case of a patient well eight years after the removal of a squamous celled 
carcinoma of the lower ureter Hunter s 2 ’atient lived six years after resection 
of the ureter and Riches reported the case of a patient who lived for just 
over five years after nephro ureterectomy, although during this tune there 
were frequent vesical recurrences treated by perurethral diathermy 


NEW GROWTHS OF THE SUPRARENAL GLAND 

Neoplasms of the suprarenal gland may arise m either its cortical or niedtil 
larv portion The adrenal cortex in common with the testis and ovarv is 
derived from the mesoderm of the Ilolffian ndge whilst the medulh is formal 
from elements which ultimately produce the sympathetic nervous system Jn 
accordance with this double denration the clinical svmptoms of suprarenal 
9 
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neoplasms difier largely aeeoidmg to their embryological origin Evidence 
shows that the cortical tissue is intimately connected with development and 
growth particulailv of the aev organs whereas the medulla influences the 
regulation of blood pressure and probably acts in conjunction with other 
ductless glands especially the pituitary Chnically the symptoms associated 
with tumours of each part show alterations either of sexual characteristics 
or of the blood pressure 

Tumours of the suprarenal gland may be classified as — 


1 Cortical tumours — ( a) adenoma 

(&) carcinoma 

2 Medlllary TUMOURS — (a) chromaffin celled 

(6) nerve celled — neuroblastoma and ganglio- 
neuroma 


PATHOLOGY 

Cortical tumours — Although the suprarenal cortex is of mesodermal origin, 
tumours reproduce the structure of the gland, and are described as adenomata 
and carcinomata Adenomata are more common, but there seems to be a 
distinct tendency for them n hen present for some time, to assume malignant 
characters Thej form rounded masses of yellou colour, and the cut surface 
shows areas of heemorrhage and necrosis very similar to those seen m renal 
hypernephromata They may increase to a considerable size, large enough 
to form a palpable swelling in the upper abdomen Microscopically the cells 
resemble those of the normal adrenal cortex, but their arrangement is atypical 
Medullary tumours are divisible into two types In the chromaffin-celled 
group the tumour may be encapsuled and benign, or may infiltrate as a mabg 
nant grouth and give rise to metastases In both the innocent and malignant 
tumours an excess of adrenalin is secreted, and there are marked changes m 
the blood pressure In the other mam type of medullary neoplasm, the highl> 
malignant neuroblastoma, which occurs most commonly in children, the 
growth IS histologically found to consist of nerve cells of very immature form 
These tumours give rise to early metastases m fact, a secondary gron th roaj 
be the first evidence of disease The liier may be much enlarged (Pepper 
1901), or secondary growths may appear about the orbit or the cramal bones 
(Hutchison, 1907) These tumours were previously looked upon as sarcomata, 
and it now seems probable that tumours described as retroperitoneal sarcomata 
m chfidren were really neuroblastomata 

Ganglioneuroma is a rare medullary tumour composed of ganglion cells 
which he lu groups separated by bundles of medullated and non medullated 
nerve fibres 

SYMPTOMS AND SIGNS 

Before considering the symptoms associated with a tumour of the adrenal 
gland it 13 necessary to consider the special train of symptoms uhich may be 
produced by a neoplasm of the cortical and medullary portions separately 
One ot the functions of adrenal cortical tissue is to preside over the sexual 
activities, and in a number of cases of tumour of the cortex the sexual character 
istics 01 the individual become altered This is believed to be due to the excess 
01 ho^ones formed by the cortical cells, and is seen both in cases of tumour 
hyperplasia of the gland (Broster, Gardmer-Hill and Greenfield 
1932) ihese sexual changes, known as the “ adrenogenital syndrome,’ 
depend largely’ upon the age of the patient when the disease commences, the 
degree of endocrine activity, and the duration of the illness An adult man or 
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Donnn maj shoii little change but in a male child with a cortical tumour 
there 13 precocious clevelopnlcnt puberty commencing early Hair grows on 
the face bodj , and puhic region the genitals become enlarged and the i oice 
deeper and there is marked muscular de\elopment 

In the female child there is again precocious sexual derelopraent the 
pubic Inir grons menstruation ma^ occur early and the clitons becomes 
hypertrophied In the young adult female there is a remarkable change 
towards male characteristics There is an increase of fat about the neck 
chest and abdomen hair appears on the upper lip and face and the pubic 
hair assumes the male distribution The clitoris hy^pertrophies and may m 
some cases show w eak erection whilst the uterus and ovaries become atrophic 
and menstruation ceases Occasionally the blood pressure becomes raised 
According to Frank there may beexcess of testrogens in the unne with a negatn e 
pregnancy test especially mitli adrenal cortical carcinomata 

The constitutional symptoms of a tumour of the adrenal medulla are 
wholly different from those of a cortical tumour and are probably due to the 
passage of quantities of adrenalin into the blood stream There are attacks 
of paroxysmal hypertension brought on by slight physical or mental exertion 
when the blood pressure may be raised to 250 mm of mercury or more with 
tachycardia dyspncea and headache Glycoauna may be present 

A tumour of the suprarenal gland may remain small and give rise to no 
palpable swelling although the Mrenogenttal syndrome may become marked 
In other eases both benign and malignant tumours may attain considerable 
size and form a mass m the loin or eubcostal areas displacing the liver or 
«pleen An \ ray examination may show the outline of the mass and the dome 
of the diaphragm may be slightly raised A banum meal examination may 
show the stomach pushed to the right or the duodenum to the left by the 
mass and pyelography may show the kidney to he displaced downwards or 
rotated upon its a-xis without any apparent pressure effect upon the renal 
peliis or calyces In some cs^es \ ray examination after air insufflation 
into the lorn has demonstrated the outlineof a tumour but this form of examina 
tion 18 not Without risk In any case of suspected suprarenal tumour search 
should be made for secondary deposits of growth in the tiones chest andlirer 

DIAGNOSIS 

The presence of a tumour m the upper abdomen accompanied by the 
adrenogenital syndrome or by paroxj smal hypertension should arouse suspicion 
of an adrenal neoplasm but in many cases no tumour is palpable Climcal 
distinction between an innocent and a malignant tumour is impossible although 
obvious increase in size w ould suggest the latter Secondary deposits in the hver 
or cranial bones may be present especially in the neuroblastomata of children 
Other conditions besides adrenal tumour may be accompanied by tlie 
adrenogenital syndrome Broster Gardiner Hill and Greenfield drew attention 
to the presence of the syndrome in cases of adrenal hyperplasia and state 
that where no tumour is palpable the diagnosis cannot be made except by 
exploration of both suprarenal glands Agam with Cushing s basophil adenoma 
of the anterior portion of the pituitary gland there may be hyper activity 
of the adrenal cortex together wnth changes m the sexual characteristics — 
overgrowth of the liair on the face etc but in pituitary tumours the clitoris 
IS seldom enlarged as m suprarenal growths Further with Cushmg s basopmi 
adenoma X ray examination of the skull may show enlargement ol the 
pitmtary fossa there may be changes in the optic discs and hyperghc-emia 
may be present (Scholl) 
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^ome Ovarian tumours (arrhenoblastomata) maj be accompanied by o\er 
pro« th of the hair of the face and bod> and by a tendency tou ards mascuhmza 
tion but tiK presence of a tumour m the lower abdomen or pelvis w ould sueeest 
an ovarnn frrowtli 

In tho e in «hioIi a tumour accompanied by sexual changes is 

palpililc m the subcostal region difierential diagnosis from splenic renal 
1 " ‘“"■'>“'*,"■>1 ^ made by X ray examination 

a mmioT f' ' '“=“1 pyelography or cholecystography But in 

hnaro tome H ‘|’%'*“g"'>ais can be reached only by an exploratory 

net, rnn rotra^i "’“r"® ='”'"8'^ P^sent Thus Frank reported a 

a Ircnal cnrtica “atrogen.c hormone m the urine of four patients uith 

ailrcna cortical carcinoma but no increase uas found in cases of adrenal 

n’°”’" ^d a “ca^ol 

cnrcmonia an adult male undergoing feminization from adrenal 

X r“moi,?onhc t ,m ‘i’"® "Characters disappeared 

la iT KeX Xl ers anTp *“ "i’'™ "'"ctartascs appeared S.mi 

an admiml tinimur m J ,"ci“rted the case of an adult woman with 

ailrctial tiniiour m whom nineteen rat units of cestrin were present 

TREATMENT 

In mam'ttl"S!"L‘‘rccSrb " “f ‘he tumour 

tun which side is affected and nkJ ”” exploratory laparotomy to ascer 
tumour vhich nm m^ the presence of an ovarian 

paramedian routes— tho latter with ^^hlle transthoracic and 

anjos (o the original incisionlhX LL W ""hcostal extension at right 
tiimoiira these are nerhans *0 gain access to adrenal 

with rciiioinl of the last nii The PP'^^^hod by a high lumbar renal incision 
■i■sIllaro,l dow m aul, „X,^hc ,Krmeph^ tissue is opened the kidney 

;n.ors , 1 . the .ncdnl a"nd Vo^eno Xt«ct of 

ligature \n\ ouoration nn tim gland and requires careful 

cnn'.iderahle shock which is probabK followed b\ 

and m comhated b^ extracts of nfiro? i adrenal cortical insufficiency 

^‘xlnin, salts \ course of n<^[ 'idmmistration of 

to he indicated ^ ^ operntne deep \ raj therapy would appear 

results 

of the nnd others m which reversion 

tumour or u, which parox^sS hv of an adrenal 

"t^tcr till rimo\aI of an ndrenn! ^^^en relie\ed for man} 

(1 ^^1 foixirt the n Ino^al of seven niters and Kepler 

having spp id hevond tile fhnd nrnJ ^"fcmomata Two were advanced 
P-»tunts turnout "'thm two jears but five 

Hrostir ronwidirs that ca^s occuiimo encapsuled remained well 

Ix't rham, ofunuhoration ami roll.™ i ‘ * puhcrtal period offer the 

rtium to a normal sexual sphere 

paranephric tumours 

Thi-w nrw in tin ik rmciilinn i. 

lEllology — riicsi tumours may capsule of tho kidney 

ios|.,,,l,»,„|,sr,ly thntthiyXX"!-'"!' 'I'^cr.ho.l - - - ■ 

ry Imy. Ihs ii fmiml thiHn.„ nim 


lhc,,,mir;»iuhyrily'thnu'hirr,,l!r,'''P''''' '■'^enhod ns r-lro“‘ TheV imVe 
y< Ihsii f"Uii,lm,hiHrc“„|sJ " f"W|nonlly m women timn in men 
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The ongm of the«e neoplisms is probably from a remnant of the \\ olffian 
l> 0 (h but the possibility that they arise from inclusions from other structures 
m the \icimt} during the course of development cannot be ruled out Certain 
cysts found communicating uith the pelns probably originate as buds from 
the ureter in the same w that the calyces occur 

anatomy— TJ)e common site of ongm is from the tissue in front 
of the kidnev rather than from behind or in the regions of the poles C^Iarion 
1^35) One of these tumours may reach such dimensions as to cause aeon 
siderable bulging of the abdominal wall on the corresponding side 3\hen 
such a tumour arises in the true capsule of the kidney the latter soon becomes 
invaded hen the ongm is more superficial however the tumour in the early 
stages remains distinct from the kidney invading it only when the condition 
is well advanced In the latter circumstances it may be impossible to be cer 
tarn as to the actual origin of the growth \ny of the adjacent organs— 
particularly liver spleen and bowel — is m due course likely to be involved 
in a direct extension of the tumour 

Three mam groups of neoplasm have been identified according to their 
structure — 


1 Those consisting largely of cellular fatty muscular or bony tissue 

2 Fpithelial tumours 

i "Nlixed tumours showing characters of both the above groups 

The first group tends to undei^o sarcomatous degeneration and the 
osteomata more than the other types are likely to gain considerable dimensions 
The epithelial tumours tend towards the formation of cysts lined by cylindrical 
or fisttenecl epithelium and contain fluid These cysts maybe multiple and 
give the impression of polycystic disease of the kidney Sometimes a cyst is 
found to communicate with the renal pelvis 

The chief characteristic of the mixed tumours i» tl at like those of the 
first group thev hav e a tendenev towards sarcomatous degeneration 

Symptoms and signs — It is only when the tumour is advanced that sub 
jcctive 8} mptoms arise from inv olvement of adjacent structures They may 
relate to the kidney nerves bowel liver and even the vena cava -V tumour 
which causes a bulge and can be felt m due course develops in the loin In 
consistence the swelling may be soft or bard its surface smooth or lobulated 

Growth of the mass is slow or rapid according to its nature Certain 
tumours of childhood advance quickly Malignant growths lead to death 
by cachexia vvlnle simple neoplasms cause inanition from their excessive size 

Diagnosis — It is necessary to have m mind the possibility of a paranephric 
tumour It should not be difficult to discriminate betw een these grow ths and 
those of renal ongm If a palpable mass is present instrumental pyelography 
b\ ‘showing tint the ureter is displaced by the mass indicates tliat the latter 
IS renal or perirenal w hereas the absence of deformity of the pelv is and cah ces 
excludes a growth of renal origin Further confirmation of the presence of 
a paranephric tumour w ill be forthcoming from evidence of unimpaired function 
of the kidney m question 

Other factors which would support the diagnosis that the mass is para 
nephric are the following considerable size softness and a situation behind 
the colon In due course atrophy from pressure may bring about diminution 
of the renal function 

Treatment— The onlv courc* offering a prospect of cure is complete extirpa 
tion of the growth These tumours however often attain such considerable 
dimensions that their removal is •» matter of grave risk to the patients life 
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the operatu e mortality m this tjpe of case being as high as 50 per cent With 
the patients w ho sur\ ive recurrence often takes place rapidly In these circum- 
stances non operatu e treatment is often a wise course and radiation therapy 

IS 1 reasonable alternatue 

here the growth is not unduly large, the prognosis from removal is good 
The surgical approach by nay of the loin gives satisfactory access m the latter 
type but m the former the abdominal route is sometimes expedient \ good 
exposure is necessary so as to a\ oid leaving behind any of the growth 

R H Jocelyn Swan 

(Re\ ised by Alex E Roche ) 
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CHAPTER Ml 


NEPHRITIS FROM THE SURGICAL POINT OF VIEW 
(THE SURGERY OP NEPHRITIS) 

N ephritis (Bnght s disease) is from the therapeutic standpoint an 
esscntialU medical problem and rarel> comes within the sphere of sur 
ger\ During the course of the disease however certain crises maj 
arise which should thej fail to respond to medical measures occasionallj 
react to opentive therapy At one time renal decapsulation enjoyed a con 
sidenble rogue but pbjsieians rarely recommend it now and should thej 
do so Hiere 'ippc'irs to be little unanmuty of opinion m regard to the exact 
indications for the operation 

In addition to true nephritis (as that disease is now understood) there ere 
certain other sj mptom complexes w hich may be associated with more especi 
ftlU focal tjpes of nephritis Isephralgia (nephritis with pain nephritis 
dolorosa) and essential haematuria (nephritis with haematuria hsmaturic 
nephritis) come within this category and are the direct concern of surgical 
urolog) 


THE EVOLUTION OF OPERATIVE TREATMENT 

The pathological changes which affect renal function in nephritis are pre 
dominantlj vascular m character In acute cases engorgement and stasis 
cause damage to the glomeruli and tubular cells cedema and tension In 
chronic cases tlicrc is vascular sclerosis and occlusion with fibrotic replacement 
of the functioning units The aim of oiierative treatment has therefore been 
to mitigate as far as possible the effects of these vascular errors 

Following upon Reginald Hamson s pioneer work at the close of last 
century Edebohls in 1904 published his results of decapsulation He claimed 
that the removal of the capsule is followed by the formation of extensive 
nevi vascular connections between the kidney and its fatty capsule by the 
absorption of inflammatory products and by a new growth of epithelium 
capable of secretorj function 3n a senes of seventy two cases he claimed 
improvement in forty three amongst which seventeen patients were classified 
as cured ten being cases of chronic interstitial nephritis Though others 
including Rovsmg reported favourably on tlicir results further experience 
failed to corroborate these original claims and the operation accordmgh 
became largely discredited except for the treatment of very selected cases 
mainly of an acute or subacute character a^ciated with cedema and signs of 
impending renal failure 

The theories advanced by Edebohls are open to considerable doubt The 
tliick adherent adventitious capsule which rapidly encircles the kidney maj 
be highly vascularized but it is questionable if the new blood supply thus 
created can do much more than compensate for the ongiual mteccommumca 
tions between the renal and perirenal vascular channels Again prolongations 
of this capsular fibrous tissue into the luduey cortex maj indeed serve to 
accentuate any interstitial changes ali^dy present 
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Further suf^pestions to explain the effects of decapsulation include Vol 
hard s theor\ of protein shock induced by bberation of fluids from the decap 
suhted orcan Sen s lymph drainage theory and the supposition that the relief 
of mtrarenal tension and free drainage from the avound are the mam factors 
The finding that the renal capsule contams vasoconstrictor and afferent 
sMiipathetic nerae fibres has suggested that a major effect of decapsulation is 
to interrupt these fibres and so bnng about a partial denervation of the kidnej 
This w ould sera o to reduce vasomotor spasm and thereby aid the elimination 
of toxins causing damage to the excretory cells avliile the division of the 
afferent fibres aiould in part explain the benefit of the operation in eases of 
nephralgia 

A more radical form of denervation of the kidnev has now been developed 
The mam sympathetic nerve supply comes from the renal plexus which 
receives branches from the splanehnics through the semilunar ganglion while 
there is also a contribution from the first lumbar ganglion (Fig 67) Most of 
the fibres lie in relation to the adventitia of the renal arteries and can therefore 
be interrupted by a periarterial s> mpathectomy This denervation of the 
renal pedicle produces vasodilatation with increased blood flow and a sub 
sequent diuresis of low specific gravity relaxation of the sphincters including 
that at the uretcropelvic junction and the ring muscles round the renal papilla; 
(iig 08) and renal anaisthesia The operation has been shown to have virtual!} 
no harmful effects on the kidneys and was firet practised in 1921 by Papin 
who recommended it for the relief of pain in chronic nephritis for small hydro 
nephroses and for nephralgias of unexplained origin Favourable results have 
also been claimed in cases of essential htematuna but it is a meticulous opera 
tion and liardlv suitable for emergency cases of renal failure in nephritis 

RENAL ASPECTS OP HYPERTENSION 

The modern concept of hypertension is that it is not in itself a disease 
cntitv but IS a sign of a progressive vascular disturbance common to a large 
nunflier of disorders which may be grouped into those of extra renal origin 
and those directly attributable to renal ischaemia Much credit goes to Gold 
Idatt for his fundamental observations He demonstrated that compression 
of a mam renal artery sufficient to decrease the blood flow through one kidney 
\n\ amid} leads to clev ation of the blood pressure and that removal of this 
i<scliTinic kidnej relieves the hypertension while excision of the normal kidney 
perpetuates it The hypertension is attributed to the elaboration of a pressor 
substance since extracted as renin which is activated in the blood stream 
and causes peripheral vasoconstriction independent of nervous influences 

Tlic causes of renal ischaimia may be grouped according to Gilchrist as 

Occlusive vascular disease B Primary renal disease G Impedance to 
urinarj outflow — hjdronephrosis Chief interest to the surgeon centres round 
groups /i and G especiall} when they are unilateral The commonest disease 
m group B is chronic py elonephntis vihcre the progressive inflammatory 
process leads to obliterative vascular changes in the kidney and later hyper 
tension llvdronephrosis always leads to distortion of the blood vessels and 
i«chainia 

The-'C facts point to the importance of a complete urological investigation 
in <nscs of h\ pertcnsion cspocmlly when they occur in young subjects in whom 
prt'«sun eliangcs are of only a few years standing If a unilateral hydroneph 
ro'<is or chronic pvcloncplintis with pyclcctasis can be demonstrated nephrec 
tomv lunv be performed with a reasonable hope of lowering the pressure 
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Focal nephritis is apociated chnically ivith hamatuna nephrosis with cedema 
and sclerosis w ith hypertension 411 three signs are met « ith m eJomerulo 
nephritis “ 

In general surgical intervention in the form of decspsiihhon is caUed 
tor only in the event of serious emeigency to tide tlie patient over an acute 
phase ot progressive oliguria associated with a contmued Ion specific gravitj 
of the urine which threatens or culminates in actual anuna with mipendmg 
uremia Owing to improved methods in medical treatment including mtra 
venous therapy with non threshold drugs such as sodium sulphate operation 
IS rarely undertaken The operation per se is not curative and affects little 
if at all the general coiir<?e of the disease It follows that the ultimate outlook 
IS better m acute or subacute cases and in young subjects An anuna coming 
on m a case of established chronic interstitial nephritis with previous ei idences 
of cardiac hypertrophy hypertension and azotscmia can hardly be looked 
upon as an indication for surgical treatment 

Diffuse glomerulonephritis — Probably the most striking results of surgicil 
treatment in this group have been obtained in subacute cases (subacute 
parenchymatous nephritis) in which the nephrotic syndrome as evidenced 
by oBderaa is prominent Decapsulation however is indicated only in the 

f iresence of progressive oliguria or anuna P-itients frequently stand a uni 
ateral or bilateral operation relatively well and if succeiful the subsequent 
diuresis is rapidly established Clinical improvement with disappearance 
of the cedeina may be manifest but without the blood pressure readings 
or renal function test« being materially affected and relapses must he 
looked for 

Focal nephritis — ^The acute embolic type of focal nephritis is not a true 
nephritis in the proper sense of the term It embraces such conditions as 
carbuncle of the kidney and bilateral septic infarction, which do not call for 
consideration here The chrome non embolic type is a focal glomerulo 
nephritis which may be found m such conditions as nephralgia or essential 
hiematuria and will be dealt with later 

Toxfflniic kidney — ^Mdd cases are usually due to a bacterial toxamua and 
constitute the so called febrile albuminurias Tlie really se\ere cases are 
caused by potent exogenous or endogenous poisor^ Among the former the 
best know n example is perchloride of mercury while examples of the latter 
are found in eclampsia severe burns and the recently described crush syn 
drome (Bywaters and Beall 1941) Here the chief pathological change is 
severe degeneration of the con\ oluted tubules avith exfoliation of the epithelium 
(necrotic nephtosis) The chnical manifestations include tho<ie of progressise 
renal failure w ith oliguria and anuna A certain number of succes'ics ha\ e 
been achieved from decapsulation but not infrequently there are additional 
gross changes in other organs such as the liver w Inch vitiate any impro\ cnient 
likely to arise from the operation 

Nephrosis — 4part from the foregoing there are tlie chronic forms of 
nephrosis such as the amyloid type and the pure Jipoid \anety the httcr 
associated with a cholestersmia Iieither of these two conditions is hcncfiteiJ 
ha surgery 

Vascular diseases— In these chronic fonus of nephritis attempts hue I cen 
made to improve the blood supply of the kidneys and reduce by pertcnsion by 
such operations as nephroomentopevy and nephroiuyopexy using omental or 
muscle pedicle grafts to wrap round the decapsulateil organs 

The results of these operations haae been uniformly poor and the\ cnimot 
be recommended 
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NEPHRALGIA 

(Nephritis with pain Nephritis dolorosa) 

The preclommant feature m this condition is a more or less severe and 
vdreWaYr f u ’V"'* ■*> not associated 

m itse1^“iecout"&r ?L“s?mptoms Pathological lesion sufficient 

imf '®i “bsonre but the history may point to a ore 

nous infection focal nephritis or injury to the kidney The patients are 
usually omen of a nervous temperament between 20 and 40 years of age 
oman^ DTnl«t f ■"‘’“"'"'-‘toiy or other disease rihe pS 
coleeption SmTond?!,/ muy play a part iihile a more novel 

the sympathetic control ofX kffiney SiTitaTlviV' fhe° ren 

tonus described by Harris (1935) ^ “ynpathetico 

and opacitv^in "the ^ansi?!^ apjiear normal or shoiv areas of thickening 
and ShSls m thrCirenaff^^ P“”’'>P''ntis ivith fibrosis 

areas of focal nenhrite m ?h. iLi the microscope will reveal 

nephrosis ureterfc kinks and ®bght degrees of hydro 

anomalies strictures may be present as concomitant 

the”mpa?h‘l:rnefveTulirr^s,d^^^^^ “ overactivity of 

obstruction and faulty draimse of the'Il'^ "'“■'un'uscular dysfunction with 
stratcd by a delay m the e3„mL . ""“y bo demon 

Size The normal Lte of emSymg if about 7^” normal 

estimate of the rate for nnv giv^n ea.s.» oan kI 1 approximate 

for the pyelographic shadow tn noting the time required 

a known quantity of fluid havmir withdrawal of the catheter 

of this disease syndrome eta Hams described three stages 

of diastole or exCC and (3 tSf (2) ‘be staV 

, Symptoms-The one essential ^ bydronephrosis 

"Inch may be intermittent dull anH ^ ™ ^ P^^n in the renal distribution 
take the form of acu™ Sc There 1 exacerbations or 

and the kidney may be disnkceil Tt t ‘^osto % ertebral angle 

sariy present and^the urine are not neces 

liTmatuna may be met with If tl^ abnormal constituents though 

DlagnMisllSrot' been mm'ived'"^'*'^ “ 

care is needed before a reasoned^dia^n^*^^!- common complamt and 
pan. from the spine or spmaf muS “"'vod at Referred 

of the uterus or adnexa will have lo hcT 1^*^ bladder disease and affections 
diagnosis ivhile foci capable of ™ii^„„ , uooount in the differential 

‘Mien the symptoms are of sh^m® toxio absorption should be sought for 
carcinoma may require to be possibility of an abdominal 

tract IS necessary and Py elogranhv m fh ^ 7 investigation of the urinary 
demonstrating renal ptosis or®kmkmn nf “ay be helpful in 

neiihrosi, u ,| f„, diigno" ij fsf t ^ "’‘ght deVee of hydro 

the polii, Uhile any delay m X rep^uotion of the pain on filling 

recommended the by podermic mjeS.S’""® ‘nn” Kbo-ld be noted Harr.1 
pam due to a neuromuscular olSCX V f differentiate beta een 
the former rajiid relief obtains ™'‘'™ nnd that due to an organic one In 
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Trealment— L'len nlion the diagnosis is reasonably established consena 
tiic measures meluding ureteric dilatation and renal lavage, should still be 
l ontmued, and onlj ii hen these fad should operation be advised The operation 
Dl choice IS either a decapsulation or the mote radical denen ation of the 
renal pedicle Coincidentallv swch accompanying conditions as ureteric kinks 
or nepljroptosis can be rectified Many suigeons, including those of the Italian 
school, chim that decapsulation is sufficient to afford relief, but cases of 
failure ha\e been quoted in nlnch subsequent denen ation has proved success 
fill It ^\oul(l appear reasonable to emploj the latter metliod nhen a com 
mcncing hj dronephrosia has been demonstrated 

In the operation of renal denervation a free expc«ure is required and initial 
difficulties maj be encountered from fibrotic adhesions or an abnormally 
short pedicle The kidnej and upper end of the ureter are completely freed 
and tlic pedicle is stripped laterally from near its mesial end Great care is 
taken of the thin-\\ ailed renal \ein as injury to this may necessitate nephrec 
tomj Oldham (1935) recommends that subsequently the pedicle should be 
scabbed MitJi 10 per cent phenol iihicli mil destroy small nerve filaments 
mi<*8e<l in the dissection, or uiU show up larger fibres that can now be divided 
Some surgeons claim that such a chemical denervation is sufficient without 
the necessity of an actual dissection and division of the nerves 


ESSENTIAL HSMATURIA 

(Haematurlc Nephritis) 

This Romeuhat rare condition la characterized by more or leas severe 
intermittent bleeding from kidneys uhich otherwise appear relati\ely healthj 
Sluch controversy has ranged round the subject, and some urologists go so 
far flB to deny its existence, claiming that the acceptance of the diagnosis 
constitutes a confession of failure to elucidate the true cause of the hjcmorrnage 
Statistics show , however, that if the diagnosis be made on sufficiently accurate 
data this form of bleeding does not portend the likely development later of 
carcinoma or other serious disease m the kidney 

,ffitio!ogy — ^Though largely indeterminate vunous eetiological factors of a 
local and general nature have been suggested Renal displacements, nephntis 
or other inflammatory diseases, and spasmodic errors of the papillary ring 
miKcles are among the former Focal infection, particularly m the naso- 
pharynx, and blood dyscrasjas, possibly associated with lowered platelet counts 
have^been cited among the latter Hypertension when present, is probably 
of subsidiary importance Some general factor is certainly probable if botli 
kidney s "ire affected 

Pathology — Little if any pathological ciiange beyond vascular congestion 
may be discovered ex en m a kidney excised for excessive hamorrhage Diffuse 
parenchymatous neplintis is very rare, though areas of focal nephntis are 
more commonly found Attention has been specially directed to the papilla? 
where small varices or angiomata possibly related to spasmodic dysfunction 
of the papillary ring muscles hare been demonstrated Local inflammatory 
reactions (papilhtisF and interstitial hemorrhages are frequently associated 
with these telangiectatic changes, while the actual hieraaturia is evidently 
dtie to their close proximity to the walls of the renal pelvis There is sometimes 
marked thickening and condensation of the penpelvic fat, sufficient perhaps 
to cause some degree of venous congestion (Figs 70 and 71) 

Symptoms and signs— Men are more commonly affected than "omen, lie 
average age being about 45 years The onset of lijematuna is usually sudilen 
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Section of cortex of i j 

congestion bliUitSflfy 100) showing chronic venous 

lnrmatiiriafortwcntv%citJ S Almost continuous painless 

Ncihrcctomy v * “™*y clot colic No urinary infection 
J o recurrence {Sir Henry 11 ade a caae ) 
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iml painless though there maj be an ache and tenderness m the Join or actual 
colic due to the rather uncommon formation and downward passage of clots 
Ihc hrst attack la followed b\ others which appear at bme^ to he incited hi 
ciutl or trauma and uluch tend to become more prolonged over a course even 
of jciti with compiralivel\ little upset Occasionally the bleeding mat 
Kuddenlj become profuse and dangerous 

There is no orgamsmal infection in the urine and between attacks it is 
the exception to find anj objective or laboratory evidences of chronic nephritis 
Diagnosis — Cjstoscopj should if possible be earned out during an attack 
of h-cmatuna to exclude tfie presence of a vesical lesion and to indicate w hich 
kulnej IS bleeding 

Tiie Justory is helpful especially if tliere have been several previous attacks 
o\cr a prolonged period mtliout tJie development of a palpable tumour and if 
it IS knoun that both kidnejs have been affected either simultaneously or 
conscciitu clj The following three criteria for a positive diagnosis are given 
by Priestley and Wilbur (1934) — (J) Both kidneys must have normal function 
(2) Both must give normal retrograde pjelograras (3) There must be no 
evidence of infection in either kidney This is not strictly accurate as thepyelo 
gram nm> show a temporary filling defect or a pvelectasis due to clots filling 
the peh is or obstructing its outlet If there la doubt on this score pyelography 
should be repeated after an interval of a week or two 

In the differential diagnosis all other causes of renal heeraorrhage must if 
jiosbible be excluded especially acute Bright s disease tuberculous and other 
infection^ fixed stones and tumours It is very rare for even an early renal 
tumour not to show some persistent pyelographic deformity but a small 
papilloma of the ureter which maj have bled centrally can easily be missed 
if it does not obstruct the passage of the ureteric catheter The investigation 
should include complete blood studies to exclude the presence of hamato 
penousdi ease 

Treatment — \ccurate diagnosis and the known facts concerning prognosis 
will determme the appropriate treatment while the charaeteristio inter 
mittencj of tlio Weeding should be taken into account when estimating the 
results of any one line of therapy 

Treatment should be primarily conservative \ny discoverable septic foci 
should be eradicated and therapy for avitaminosis instituted if such a con 
ilition 19 indicated Locally pelvic instillations with 1 to 5 per cent silver 
nitrate solutions usuallj prove effective 

Should the bleeding become so profuse as to endanger life nephrectomy w ill 
I e required while it may also be justified iti very protracted cases of less 
sev enty w here the hemorrhage has always been confined to one side In the 
average relatively severe ease however provided that conservative measures 
fail renal decapsulation can be recommended aa giving satisfactory results 
111 over 70 per cent of cases Deuervahon of the renal pedicle has also been 
reported as prov ing satisfactory and should the bleeding be primanly due to 
«pastJ0 states of the papillary ring muscles it would seem that this operation 
19 well founded ^ ^ 

E Lesue Stewart 
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CHAPTER XIII 


OPERATIONS ON THE KIDNEY 

POSITION OF THE PATIENT 

‘'■‘•“‘o lie operated upon uppcrmos,t and it 
™ 5“ ^ extended Morlcrn tablea are designed to meet tins 

requirement some haring a bnilt-m scren operated bridge placed 
ransr ersely about the middle of tlie table Other tables are made to break 
lesmn nill mrl Wt foot falling dounnards On the nliole this latter 
1, T 1 * ® ^ ^ “PoraOng conditions ns the patients head and foot 

or an aiTTi.^’r"*'* ““ •'■'mcr eatension on the flank A large pilloii 

or an air cushion a as used in days gone by to raise the loin lX?n ?n am 



angle made by the tlbJe ^ flop forwards (4) TJie acute 

The patient s upper leg is^ fully f**® nocessarr ngiditr 

flexed on the trunk By these ino*^ '‘S'* “"'femeath one is steepU 
and stable position but on the ■'etuined in a fairly good 

supports are proaided which lunfoi various movable rubber-padded 

trank from sagging forwards or ba£rJ?'%P°f a''"! '‘■'d prevent the 

ids one or two judiciously nlaeed ***** absence of such mechanical 

Precision in placing the patient Uie case 

easy and a turbulent ““T ™e>'e eP ‘he difference 

part of the patient s trank— ttaewS*''’'!. ®e Perticdar that the correct 

accurately related to the elevation Tn if a"?.*""*'** a ‘h® underside-is 

for error or variation if the f„nL *“* “ ‘fiere is little or no margin 

■Olest exposure of the operation area is to be 
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incision \ihen healed does not overlie and adhere to the iliac crest as is tlie case 
with the usually described incision If necessary it can easily bo extended 
backwards and upwards over the nb, or forwards, or downwards, as will be 
described later The wound is now deepened till the muscular layers are 
reached In stout patients it is quite easy to stray from the correct lino and 
in such subjects it is wise penodically to identify the twelfth nb afresh so as 
to confirm one s position 

The incision should from the first be planned to allow the easy delivery 
ot a normal kidney A few writers recommend smaller incisions for conditions 
such as pelvic stones and movable kidneys, the intention being not to mobilize 
the kidney fully It is always unsatisfactory in renal surgery not to have the 
kidnej fully exteriorized ^ 


PARIETAL STRUCTURES 

posterior angle of the jncision the most superficial muscle is the 
bv THL P T of this muscle 'and partly overlapped 

tU ltl abdominal w all Tlie fibres of these 

wounaalmnrt Passing m tlio buck part of the 

across^ muscles, m the middle section obliquely 

Sion of the 1 ‘I'® ’""St anteriorly placed 

direobon of Its inS™® ^ “1’’’* ‘'’® ®’=‘®'-nal oblique in the 

IS desicned to lie nenr """'mize trauma The incision in the muscles 

mind the need to lesve ° costal margin, keeping, hoivever, constantly in 

somewhat* "'’'"i"® unmistakable, its 

slightly bowed free backwards The posterior, 

care is required m diviHm^^ muscle is generally quite evident More 

of the external because of iK oblique than was necessary m the case 

abdominal wall relationship to the nerves and vessels of the 

the antenor*br^che8**oAhp !hf *”®*^*** nerve — In anatomical textbooks 

between the iSSl oW n ® described as running 

last dorsal nervrwh"^^ transversahs muscles At operation the 

pierced the internal ohlmnA a P^mcipally encountered, is found to have 

d.st„butmn of 7“'"'! ““ W®"® ’^"‘"“"3’ ‘'’® 

tions being met with acpordmcr >> ^-^^o p 147), three principal vana 

(posterior) course S s i pursues a high, an intermediate, or a low 

nb, courses forwards^*^aiiUaiinn<T*^^ nerve, on leaving the shelter of the last 
and perhaps sending one or two above the line of the incision 

little or no trouble to the onerat^ k downwards In this case it gives 
may never be seen at all ^ out of the way and indeed it 

downwards and^'wlrd? i?” fh® incision from above 

usually recognizable of whieh * 1 ? direction Two mam branches are 

Its mid-pomt, whdst the secmrl r™"'? Posterior crosses the wound about 
18 this distribution that uives to “1“ *'’® interior inch or so It 

constant vigilance must be exp ^ amount of operative trouble, and 

above stated the nerve apnears VTT® Y. demuge is to bo avoided As 

ppears to he in the deeper levels of the internal oblique. 
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itt, course being more or le^s at nght ingles to the fibres of tliat mu^de It is 
accompanied b\ ves^eU Tvhich for the most part occupy a supenor position 
UsualK Mith cire the surgeon cm see the nerve gleaming through the muscle 
bundles and the direction taken al o senes to distinguish it Aot mfrequentlv 
the acconyian\ mg blood \ essels are injured before the nerve itself is identified 
and I find that an\ but an expenenced assistant is likejj wlien «eizinf’ the 
vessel to include the nerve in tlie grasp of the arten forceps the more so as 
the htter is hidden from -new b> extnvasated blooil In this particular area 
special care should be emploved in iJie seizing of bleetbng points and everv 
effort should be made to avoid injury fo these nerv es Generally both ends 
of the accompanving vessels require a ligature after uhich the surgeon frees 
the nerve from surrounding muscle Bj judicious dissection it is usualh 
possible to displace a nerve either fonvards or backwards and thus to make 
it take up a position where it will not interfere with the subsequent stages of 
the operation The writer stresses the preservation of these nerves as they 
are often carelcosh and even wanfonlj destroved Their loss causes an 
area of an'esthesia in front of the anterior superior iliac spme which patients 
find troublesome and sometimea painful and a muscular bulge in the same 
position which can be demonstrated b\ asking the patient to cough Some 
surgeons ow-n to an area of anesthesia the size of ones palm as a routine 
finding but this can be &\ oided with a little care 

3 The nerve runs a posterior or /ow course and is easily drawn back into 
the posterior angle of the vround 

Another non e is to be ®een coursing dowTiwanb beneath the fascia covering 
the anterior surface of tiie quidntus lumborum muscle and about ^ in from 
its outer margin This is the ihohvqxigastric nene (Fig 73) which at open 
tion ippears to emerge from that muscle at i point higher than that usualJj 
figureil in amtomical textbooks It is in full view and should easilv be avoided 
if the edge of the muscle has to bo notched (see later) 

The internal oblique and tronsversalis muscles — The internal oblique is 
divided throughout the length of the incision and it wjU be noticed that in 
the most anterior part of the wound the upper fibres retract strong!} under 
the overhanging external oblique 

The transversalis abdominis muscle is now exposed to view Its fleshj 
fibres as seen in the front part of the wound will be observed to give place to an 
aponeurosis posteriori} Tiie fibres whether muscular or aponeurotic follow 
the line of the vround accuratelv Half an inch below the last rib a small 
slit 13 made in the tendinous part of the transversalis (Fig lo (b)) and b} 
dimtal traction this is rapidl} extended to the whole length of the wound 
P^teriorl} the iponeurosis splits into three laniinfe through which it gams 
attachment to the spine and in so doing forms two compartments within 
which are enclosed the bulk} erector spmse posteriori} and the smaller 
qiiadratiis Inraborura antenorl} (Fig 74) \\ ith the point of the scalpel the^e 

two compartments are opened up and the three hrab» of the aponeurosis are 
exposed , 

\ reminder of the anatom} of this r^ion so highl} important to the 
sur<’eon ma} not be nusplaced 4s an important underl}ing factor it must 
be appreciated that this is an area which has undergone profound ev olutionar} 
cinnc'es and that as in other comparable situations the various stmetures 
entermt' into it show considerable vanabihtv TIus is well exemplified m flie 
incon^tanc} of the lowest costal elements the Illmboco^taI ligament and 
the level of descent of the pleura To most of the«e furtiier reference 
made whilst the erratic course of the last dormi nerv e has alread} been noted 
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QUADRATUS 

LUMBORUM 


aiO HYPOGASTRIC 
NERVE 

lUO INGUINAL 
NERVE 


ANTERIOR 

SUPERIOR 

SPINE 


Fia 73 

DiRseetion showing the imme<liete posteciot 
relations of the renal fossa 


<SRRATU$ POSTICUS 

LUMfcOCOSTAL j INPEMOR, LOWEST SUP 

RIB Xii 


TRANSVERSALIS APONEUROSIS 
SPlITTINC INTO THREE AS 
DESCRIBED IN TEXT 

TRANSVERSALIS 

MUSCLE 

INTERNAL OBLIQUE 
EXTERNAL OBLIQUE 



13 11 

lAT DORSI LUMBODORSAL FASCIA 

riQ 74 

'••tion RtiowinK li^ntni ntoiK nnd njionwirotic 
n‘latioii4 |>ciHtrriori\ to tlio ki liiej 
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, arcuate ligament and the lumbocostal ligament — Of the three 

lamin'^ formed by the splitting of the transversaJjs fascia just described the 
anterior and middle constitute respectivelj the anterior and posterior co\ ennss 
01 the quadratus lumborum Of these the more posteriorlj placed is muclt 
tJie stronger the anterior one being so weak that it is often ignored m anatorai 
cii descriptions The principal insertion of the quadratus lumborum is into 
the loner border of the inner half of the last nb Both its fascial coverings 






(C) _ (D) 

Fio lo 

Stages in the approach to the k dney 


are inatenally reinforced m their upper regions the anterior reinforcement 
forming the external arcuate ligament and the one belund the muscle consti 
tutmg the lumbocostal hgament The former ligament is attached to the last 
rib lUst external to the outer margin of the quadratus lumbonjm and arches 
over that muscle to receive attachment to the transverse process of the first 
lumbar vertebra It constitutes one of the origins of the diaphragm and 
under Its arch the last dorsal nerve and vessels emerge (Fig 73) 

The pleura and the last nb— The descent of the pleura helon the last nb 
18 constantly referred to m urolc^cal writings and is noted as a danger zone 
The descent of the pleura occurs along the line of the external arcuate hgiment 
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the edge of the pleural sac insinuating itself betu een that ligament in front of 
It and the topmost inch or so of the quadratus lumborum together -with the 
last nb into which it is inserted behind it The pleura therefore is sheltered 
belund these structures and is quite safe if they are not interfered with 

A statement has become current in several British w orks that this ligament 
must be divided to mobilize the nb Presumably the authors really had in 
mind the lumbocostal ligament (Fig 74) for the kidney overlies the external 
arcuate ligament and would ha\e to be raised and possibly exteriorized before 
the latter could be cut after which its division would appear supererogatory 
In any case the direction of the ligament and of the last nb are so nearly parallel 
that little space would be gained The pleura would obviously be m immediate 
danger When the last rib is removed for the purpose of enlarging an incision 
the external arcuate ligament loses one of its skeletal attachments The resec 
tion IS performed subperiosteally from behind and the ligament is not actually 
seen As the periosteum is a membrane of 
some toughness it is easily reflected without 
injury to subjacent structures 

The lower border of the lumbocostal hga 
ment (Fig 74) (the only part interesting 
to the urologist) runs behind the quadratus 
lumborum from the transverse process of the 
first or second lumbar vertebra to the lowest 
nb It is quite variable m its development 
and when the last nb is short it may extend 
to the eleventh 

The serralus posticus inferior — In contact 
with this ligament posteriorly is the serratus 
posticus infenor muscle (Fig 74) whose lower 
margin extends along a line drawn from tlie 
spinous process of the second or third lumbar 
vertebra to the last nb beyond its angle 
Ihe lower margins of the two aforementioned 
structures therefore follow a roughly similar 
separated from each other bv of course 

ilown the twelfth nb and if 4e full^S^^^ They bind 

Rralpcl must notcli their mareins IrL 7 ri i ‘c ® moision is to be gamed the 
the nh puttinc botli stniptn™ * i If t ^ of the left hand elevates 

the „,„h!l,tj of the l;„neT«e“^ are incised 

dorsal ncrrc''"lt’raajTe cauSt'L*lt * 1 *"^ procedure (1) The last 

of Its course It IS not casilv below tlie last nb In this part 

the blade j in bclou tlie^rib cm'ti* be avoided by keeping 

margin of the qiiadratu«i li.r„i “ “'ohypogastne nerve runs along the 
lull uow and wTtirorlnar ^ as described above though here it is in 
deoetiuk htlow the le\el of tliiw avoided (3) The pleura 

down more than 1 ui nnd rarely comes 

and imncccs<iarilj deep the pleum wiU unnecessarily close to the nb 

RELATIOHS of the kidney 

The perirenal fascia— The 

nceils blit tliekidnev is fitillK.ri.i r incision is now adequate for ordinary 
muen from MOW hy the perirenal fascia (Fig 7") 



Cl.n7ING JERRATUS POSTICUS 
INfERlOR AND LUMBOCOSTAl 
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Diaplacrog some loose fat (pararenal fat) in tlie 
posterior angle of the nound a moderatel) firm smooth fascia somewhat 

ri'ldln'i '"iPP"™""’ ““*« of the peritoneum, will become 

esitlcnt Tins fascia which is a Ter> definite anatomical structure, fuses 
aittcriorlj w itii the deep aspret of the peritoneum and the two are hero con- 
lluent and indistmguisliablo, hut if the surgeon picks it up intli forceps (Pm 
lO (D)) and snips it with scissors far back near the quadratus lumborum tfe 
peritoneum will be out of harms waj The small rent thus formed can be 
rapidli eatetided bt finger traction in a \ertical direction (Fm 75 (c)) and a 
won denned sp-tce is entered filled with loose perirenal fat 


JWT oaijoui 



Tran^t e»o acoiion of the body st the Jo\o) of the first lumbAr \ erleWa to show reJatJon hips 
of the kidneys end especially of th® perirenal fascia Not® its eoiir«e antero externally to 
fuse with the peritoneum 


The fascia which has just been incised constitutes a loose pocket or sac 
and contains the perirenal fat within which the kidney moves It has a 
pre-rcnal and a post renal lamina and these are continuous externally Above 
the kidnej and its adjacent adrenal the two leaves of the fascia unite and 
extend upwards to he attached to the central tendon of the diaphragm whilst 
below thej remain open as far as the false bony pelvis where they fade off and 
fuse with surrounding fasciae The course of the ureter lies between these 
latter prolongations Traced inwards the postenor leaf is found to be attached 
to the xertebral column, whilst the anterior leaf, closely related to the pen 
toneum passes oxer the renal hilum and blood xessels to cross the mid line 
m front of the great vessels to become continuous with the fascia of the 
opposite side 

Between the deep surface of the penrenal fascia and the capsule of the kidney 
pass numerous fibrous strands which loosely unite these two structures In 
the interstices the penrenal fat is lodged These straiids are specially developed 
at the renal poles At the upper pole quite strong fibres pass to the apex of 
the sac where thej, like the penrenal fascia itself, are attaclied to tlie central 
tendon of the diaphragm They play an important part in holding the kidney 
m position The greater development of fibrous tissue at the poles is quite 
evident at operation, there is less fat in these positions and the connective 
tissue strips less easily than that in other situations Other strands connect 
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tltc prc renal an > post renal laniinu and form accessorj supports or hammocks 
for the kidne\ , , , r r 

t\\e perirenrtl fat is displaced digitallj the smooth purplish surface ot 
tlie outer border or louer pole of the kidnej comes into aieii and the finger 
keeping clo e to the capsule sweeps the shghtlj adherent fat from the parts 
which arc mo-^i ea-^iU accessible commencing with its front and back surfaces 
\ few \ cs^-cN not of am great size are seen in this fat When tom through 
with the finger e\cn the larger ones rarelj bleed so tliat it is a waste of time 
to clamp and tic them Soon it is jiossible to seize the organ and draw it tow ards 
the wound Occa<5ionall\ strands of connective tissue are divided with scissors 
the ac'.istant meanwhile rendering them taut b\ gentle traction with forceps 
(fig 78(1)) The well defined fibrous tissue at the lower pole alreadj alluded 
to inns be ccizcd with forceps and can be used to draw the lower pole up to 
the surface \ clo e look out must be maintained for the ureter at this stage 
It lies hidden m loose fat similar to that covering the kidnej but can usuall} 
be felt or it comes into view as the fat is gentlj dislodged 

The suprarenal gland — The upper pole of the kidnej even when not patlio 
lo^icalK changed is miUll\ adherent as previously explained but is easih 
dealt witli bv digital dissection and indewl one is almost entirely dependent 
on tactile «enso at this stage The suprarenal gland closely applied to the 
upjHF pole IS in relationship to the interna) rather tlian to the upper border 
and Its foremost portion extends well down towards the renal hilum Tlie 
suprarenal must he left belimd m the adjacent perinephric fat where its peculiar 
bright golden yellow colour and granular appearance is distinctive It is not 
gcncrallv seen until tlie kulnev is dcliiered but with care m keeping tlio dis 
scctmg finger close to the upper pole injury to the gland is unusual apart 
from tilt occurrence of pathological adhesion Wlien tins is present a portion 
of the gland niav tear awav on the kidney In only one case following a renal 
ojioration have I known svmptoms of suprarenal insufiieiency to supervene 
Tins patient developed \ddison s tlisease some years after a nephrectonu for 
♦tubcrtulosiH and the ojvcralion may not m an\ way have been responsille 
I vidoiut of suprarenal <lnmngc h therefore very rare but its possibilitv must 
Ik* k(j»t in mind jiarticulnrlv when bilatcrnl operations arc contemplated 
Vessels at the upper pole ol the kidney — \t the upper pole of the kidnei 
OIK ofun finds a leash of vessels gcncmilv of small size sinking into the 
lartiuhvma above the hilum and passing wpwanla to reach the aorta ami 
viim (avn at a Ingli level Hcforc the kidney can be fullv mobilized the c 
rnUar innre<-sii,lo ves cN will reepure to be divided ^o anxictv for the 
MtalUv of ll« jnrt Mipjibed necil bo felt The vessels should bo imnicdmtolv 
Ks d IS a misfaki to have nrterv forceps comjilicatmg a deej) wound 
>fo!mlr delivered on to the loin Sometimes i 


tosujiport It and sometimes without 
n» M, r u^. of }.nuze fohletl in four thicknesses H m in width and 

tlirL.lfwi" l‘'V*h— but of courM> the length will vary with the size of 
ii r..U , M la imiKirtant as if they arc too narrow 

itvt II.. string like whilst liroad ones arc clutnsv and ob''trut 

ill (•nr. nnd hclow the renal pedicle and the fret 

u.Nar, . s (Jj, „„,n„ * 


PYELOTOMY 


I hr j>»'IvH IS frtipnnllv il 
rra*/ n is mnoval of rrml or 


< ohjeeiivi of tin ojk ration The most common 
IKivit atoms init jilastic ojk rations on the pelvic 
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wall, the division of constricting and abnormal blood vessels, etc , call for its 
exposure To reach it the kidney is laid well fo^^va^d over the nb margin and 
the ureter is raised by a sling One or two vessels ramify in the retropelvic fat 
and may need a ligature, but rarely cause much trouble At the hilum the pelvis 
IS the most posteriorly placed structure, the mam blood supply lying in front 
of it, though a single small branch is usually found on its dorsal aspect The 
fat which surrounds the pelvis is carefully divided and turned aside as it may 
subsequently prove useful to cover a suture line 

The rich blood supply of the pelvis and ureter puts them amongst the 
best healing structures in the human body and indeed in this respect they are 
probably second only to the peritoneum itself When closing a pelvic wound 
the margins are drawn together by the finest catgut sutures (atraumatic needle) 
which are carefully placed so as to exclude the mucosa, and slightly invert 
the w all of the pelvis Immediate healing is the rule If a layer of fat has been 
preserved and is drawn across to support the suture line leakage is almost 
unknown m the presence of sterile urine, and is unusual even when mild 
infection is present 


NEPHRECTOMY 

When the removal of the kidney is decided upon, the exposure of the 
organ is carried out as described above, but it proceeds into the deeper parts 
ot the ;jound to clear the constituents of the pedicle The kidney is firmly 
S® wound by straps and the surgeon works alternately on the 
pmtant st^tures°^'^^’ retraction ensunng the best access to these im- 

,>>e divided early When identified it is 
tied Tn between two pairs of artery forceps and 

or nelvi 9 it or papillomatous disease of the ureter 

mu^af be de”taled ^ diathermy and the free end outside the hgature 

and^tZuTh^^ '‘“Stio “I'd light Only once, 

awav With Tirn a <^Ileague, has the author seen a renal pedicle tear 

berLized Sat trfJ this should be the rarest of accidents It should 
of tS areat ^ kidney causes considerable lateral displacement 

embarrassment thvA *1, in elderly or feeble patients cause some cardiac 
tions As soon an th^s^t °^®truction both to the arterial and venous circula- 
Time and care on the v^sels is relieved this phase passes 

spent and dehberate^and^tentle^^f of the vessels are never ill- 

Blunt dissection witB fv. a ^®”tle work at this stage is strongly advocated 
of choice Pedicles varv or with a pair of Mayo scissors is the method 

or even 2 in may with^ase ’a length With a favourable one, 1 m 

amount of room^ Variation^! cleared, but many pedicles will not allow this 
Sometimes they are bunched Wfh the distribution of the vessels 

may reach or iLve the hdum at other times stray vessels 

instances passing to the ihSs ^'stance from the mam bundle, in some 

The surgeon should be on the low^t part of the aorta or vena cava 

injured before being fully exposed^/S*^ outlying vessels as they are easily 

thej may be secured only after a S?’ »nto the depths of the w ound, 

The ligation of the nedlclLl'??^ ^ . , 

^essels ma\ be indiv iduallv 1 be undertaken en masse, or the 

The choice is partU dictate >., artery forceps and separately divided 

5 he special conditions obtaining and is partly 
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« matter of personal proferenee Marion sajs ‘ It is quite useless to tie the 
tcssols separately as it complicates the operation unnecessarily The wTiter 
IS in the mam in agreement though in the presence of a small kidney a lone 
pedicle and a. thm patient the in(]i\idual vessels maybe isolated v^th ease 
and separately clamped as thej miy also with a widely spread out pedicle 
ihc thin walled \cm probabl} emptj owing to traction is easily seen isolated 
and diwded the subsequent exposure of the remaining vessels bemo- thus 
fnciJitated A bulkj kidnej on the other hand fills the wound and obstructs 
ones view of the pedicle Moreover such a kidney often possesses a short 
stumpy and perhaps sclerosed pedicle which does not lend itself so well to the 
indnidnal di»plaj^ of its component elements and therefore to separate ligation 

Jn ligaturing the pedicle en moase one maj proceed with or without the aid 
of tile renal pedicle clamp Manj surgeons employ the clamp but the wnter 
prefers to appl} liis ligature without its aid His objection to the clamp is 
a triple one 

1 It IS a large instrument and not eas^ to applj neatly and securely 

2 ?vot infrequent!) after application it lets the vessels slip with all the 
dangers and disadv antages inherent in a lost pedicle to be described later 

3 Though the renal pedicle is more accessible when the kidney has been 
removed and so at first sight the ligature should be more easily applied m 
actual fact it is found that as the damp is opened the vessels retract before 
tlio ligature has time to close down on them and a slipped pedicle again results 
This accident is particularly liable to happen with broad short or indurated 
pedicles and js a serious one Thomson Walkers description of the method 
of employing the renal pedicle clamp follows Jn Jt I judge one may sense 
the verj difiiculties and dangers to which 1 have alluded 

The forceps liavmg been applied the vascvilar pedicle is cut across on 
the renal side of tlie clamp with curved scissors and the kidney removed 
K double strand of thick catgut (No 4) is placed round the whole pedicle 
behind the clamp and tied as tightly as possible A second catgut ligature 
19 now placed just central to the first and the first double knot tied The 
clamp 15 opened very slowly and at the same time powerful traction is placed 
on tlie ligature The first ligature collects the elements of the pedicle into a 
bunch the clamp often keeping them rigidly spread out at the distal end As 
the clamp is opened the second ligature closes up the elements of the pedicle 
still further and exerts full pressure on all the vessels The first hgature 
may be quite loose when the second has been tied When the clamp is fully 
opened it is gently removed and the second knot tied on the hgature These 
manipulations are very carefully and gently earned out without dragging on 
the clamp and without levering it against the edge of the wound 

In tying the pedicle in continuity the ligature is usually first passed above 
the V essels and may be simply thrown over the upper pole of the kidney or 
may be introduced with a pair of Wells or an aneurysm needle Number two 
chromic catgut is strong enough and has the virtue over the larger sizes of 
greater flexibility so that tiie knot is more easily adjusted The hgature is 
tied as near the great v essels as convement so as to leave a sufficient length 
of vessel on the renal side of the hgature Having obtained a firm knot one 
end of the catgut is passed round the pedicle a second time overlying the first 
ligature thus giving additional secunty The knot may be tied in front of the 
pedicle or behind as found more convenient the former being usual Before 
either knot is tied the relationship of the catgut to the pedicle is closely exam 
med both m front and behind to make sure that no extraneous tissue has been 
included in the hgature an accident which may occur with remarkable ease 
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The second knot having been tied, the catgut is cut long (J inch) and a pair of 
arterv forceps is clamped on the margin of the vascular bundle to the lenal 
side of the ligature the intention being to retain control of the pedicle so as 
to inspect it^ after the kidnej has been removed (Fig 78 (4)) It vill be 
appreciated that as soon as the strain on the pedicle is released the cut vessels, 
unless so controlled may retract very deeply into the remote parts of the 
wound and in some cases may disappear entirely from \iew into the adipose 
tissue from which they have been recently dragged Should there have been 
anj failure to secure the ^essels they are further hidden by the immediate 
extrav asation of blood and may be most difficult to trace Bleeding in such 
cases IS from multiple points and is copious Great difficulty in identifying 
all the bleeding points may be experienced vith resulting shock and loss of 
time A satisfactory ligature should be ensured before the kidney is cut 
away, and the precise instructions given above show the author’s conviction 
that the securing of the vascular pedicle at that stage, once and for all, is 
fundamental to a safe nephrectomy 

A gauze swab is tucked into the wound before the division of the pedicle 
to catch such blood as will be shed from the kidney (Fig 78 (3)) With scissors 
the pedicle is now severed, choosing a point as far from the ligature as possible 
(I in IS desirable) and distal, of course, to the artery forceps Where the 
vascular bundle is short and sclerosed and the ligature has had to be placed 
very close to the kidney, it has been recommended that a piece of this organ 
should be cut so as to remain on the pedicle as a safeguard against the slipping 
of the ligature I can imagine conditions in which such a procedure would 
be desirable but have not personally had to resort to it Occasionally a 
redundant distended or adherent pelvis get« m the way, but can usually be 
sponged aside Its injury would be an unfortunate accident m cases of sepsis, 
tuberculous disease or new growth 

The kidney having been removed the pack is withdrawn and a glance at 
the pedicle shows that it is secure The artery forceps which are still on the 
margin of the stump of the renal pedicle are therefore gently undamped and 
any clot is sponged from the recesses of the kidney bed 

It IS recommended by some authors that the perirenal fat should be removed 
on account of its poor viability The wTiter is convinced that this is unnecessary 
and that the fat gives no trouble in the after-treatment Moreover, its remov a! 
maj cause small points of bleeding and attention to these disturbs the w ound 
when it IS best left quiet Fat removal is particularly advocated following 
nephrectomy for renal tuberculosis and neoplasm as these may extend into it 
It is probably good practice in the latter disease, but m the former the sole 
lactor go\ eming wound healing is the freedom from operative contamination 
ol the wound by tuberculous pus If this can be avoided the healing will be 
satisiactory and there is no need to interfere with the perinephric fat 


DIFFICULTIES 


Operations on good subjects whose kidneys show but little pathological 
gross increase in size are not particularly difficult, but enlargement 
of great reach almost any proportions and may produce conditions 

"IV be solid or fluid If solid it is essential to have 
or "■'■eh to deliver it, but the fluid, hydionephrotic, 

0,1 1 ^ 'e organ can be reduced in size by emptying it of its contents 

This, houeicr, is not always advisablo as, for mstanie, when the infection 
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H tubcrculmis or a droiicpbrosw is caused bv a grou th of the pelns J^e^er 
tliolc''S in the inajont\ of inst mecs fluid collectjons may be evacuated without 
danger b\ trocar and canmih or b> a pump if large \then a thm walled 
non adliercnt hj dronqihrosis lias been emptied the collapsed sac is as a rule 
quite easih shelled from its bed through nn incision of tiie usual size On 
one occasion the uritcr uithdrcu IJ gals from such a sac and as a further 
quantiU uas lost the total cannot have fallen far short of 2 gals The pelvis 
extended deep into the true bou\ pehis and to the opposite anterior superior 
iliac sjune \ ct it shelled out safely through the ordinary incision above 
described 


\ Jiole nnile in tlie kidnc\ for piiriioecs of evacuating its contents is not 
ea‘-i!\ tlo-^ed as tJie parenchyma is friable and «dl hold neither a clamp nor 
a stitch Further leakage from the opening is almost inevitable during the 
manipulations lor this reason the first evacuation should be as thorough 
as po•.•^lh!c A hole m the p'Kis is more casilv managed 

Tiie conditions are very different when a solid growth or a fluid one which 
for some reason should not bo evacuateil requires removal Here additional 
room must be obtained and the surgeon has the choice of going forwards to 
wards the middle line of the abdomen or backwards and upwards by excising 
the last costal clonient I^t him realire tint the renal vascular pedicle acquires 
its attachment to the groat vesscK at a point imich higher than the lower costal 
riiargm nn<l that the upper pole of the kidney is Jess accessible than the lower 
The exei'«ion of tlic last rib brings him nearer to tlvese points and as a rule 
18 more helpful tfinn tlic anterior extension whicli however may be employed 
additionalh with a<Uantage Tlic loss of a last rib on the otlier hand renders 
some weakening of this area inevitable and the intercostal muscles which must 
perforce he used for tlic sub«equent closure of the wound offer poor material for 
this purpose I myself therefore though not hesitating to excise a nb when 
I consider it desirable reserve this procedure for cases where I regard it as 
genuinely ncccsssrv and do not employ it merely to facilitate the operation 

To expose the fast rib the incision is curved upwards over the outer border 
of the erector spina? muscle and the superficial tissues on the upper side of 
the wound arc reflected as a flap Seeing that the periosteum over this nb 
IS more intimately bound down tiian that over mos>t of the other ribs it is well 
to make a double incision skirting the superior and inferior margins so as to 
gain immediate access to the edges < f the bone Numerous muscular attach 
ments arc divided witli the point of tlie scalpel or are torn through with the 
periosteal elevator ^\lth ordinary care it is easy to raise the bone from the 
anterior lay er of periosteum (a moderately strong structure) leaving the latter 
quite intact The tip of the nb when free is raised firmly with hon forceps so 
as to expose tho attaolied end of the bone and to facilitate its exposure far 
back As much as possible of the nb must be removed if the full value of this 
procedure is to be gained It is well to tnm off the cut end of the nb neatly 
as It i> often left sharp and spinous and is very liable to tear the rubber glove 
or even the finger 

The last nb vanes greatly m length When long its removal provides 
most acceptable additional space and makes all the ditterence not only in the 
approach to the upper pale and pedicle but also m the general accessibility 
of the kidney as a whole whilst many organs which refuse to emerge through 
the space betw een the costal margin and the iliac crest can be freely delivered 
after the nb has been excised 

If tlie nb IS a small one its removal is less helpful and it is justifiable occasion 
ally to take the eleventh nb also should the cucumstances appear to require 
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it The experienced examiner of renal X-ray films is constantly on the watch 
for accessorj ribs and also for small and absent twelfth ribs, the latter being 
quite common An accessory nb will therefore have been noted pre-operatively 
and may be removed together with the last nb proper 

After the remo\ al of such nb or ribs gentle digital traction will be adequate 

0 ensure that the soft tissues yield the maximum amount of space Cutting 
at this stage should be proscribed as thereby the pleura will be endangered 
The pleura is protected by the still intact diaphragm below, and the inter- 
costals externally With the most ordinary care it should not suffer injury 
and the writer can assert that certainly within the last fifteen years, no accident 
has befallen it in his practice 

In the forward direction some surgeons continue the line of the original 
incision downwards towards the external abdominal ring, but this takes one 
a^ivay from the principal operative area This extension may be used when 
it 13 desired to do a nephro ureterectomy though I myself prefer to emploj 
a separate incision for the removal of the ureter as it tends to leave a stronger 
abdominal wall and a better cosmetic result For a nephrectomy, superior 
access is a lorded if the incision is produced in a transverse direction towards 
e umbilicus A variation of this is an incision extending to the Imea semi- 
« ".Yf 1 I incision along this line This latter addition 

^ i myself as unnecessarily traumatic and as not providing the 

room where it IS most needed re 

adhesion— Many kidneys operated upon present some amount 
extrcmely Variable Usually mflam- 
at ^ renal growths and is invariably present 

difTieultiM tn o^**°*^ the kidney Mild adhesions increase the operative 

1 m or m tf ’n cases the adhesions may be 

all anatomirnl^/ consistency, and completely obliterate 

prme forSah Nevertheless, even thongh the*^ opeL.on may 
surceon to fail m Pcc'PPgcd it is most unusual for an experienced 

in these circiimatnn adherent kidney Successful nephrectomies 

In unSa^ O of ‘he most dramatic of surgical cures 

operalmn ‘he line of a previous 

an a^ascuhr'lmp nf jn addition to avoiding multiple scars finds 

apo?nrofsomeTmn„rta^‘’™‘*a‘ ^'ceeV to the kidnej- 

of a nb mav w ith^bon exposure is fundamental and removal 

to It nntd ^li^vf conTmeed mvS ^ ‘° ‘“1“ 

IS realK dosirablo my^lf by further observation that such a sacrifice 

as far as possible but the finger and blunt dissection are emplojed 

H.ll be simnlcmented hv ^ insufficient m the more difficult cases They 
be made now here now^tliplS^T® ''*? * scissors or scalpel Advance will 
worst cases that tlip spir according as the scar yields It is only in the 
«lisco\ered uherc propress^is"rS’5”*^l^''"^ section can usuallj be 

made to cloterminr?l!rou«inS IT 

into the scar itself and the di«P the kidney proper, perhaps by working 
a*! feasible, IcaMnc the scir should then keep as close to the organ 

amount of force has to be PYPrti*?" surrounding structures A certain 
and skill in the apnheatinn of *i *” the majority of cases and it is discretion 
tjfic of work Force ma\ bp the foundation of success in this 

m others it is fraught with areas with relative safety, whilst 

liecnusc t\cn should the musol 

relations be encroached unnn "hich constitute the kidney’s posterior 
upon no great disability would ensue . the same is 
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upper pole till the region of the suprarenal is approached when the 
attempt to follow the renal boundary accurately At the lower 

SSilh'blfiiri PMtM'oriy Md the dissection can 
1 ’ ^ feteeM until the line of the ureter la encountered The anterior 

sietW.'Klf"’ category and here the dissection proceeds circum- 

spcctlj till the anlcnor surface of the lidney itself js defined ^ot aliiais an 
easj matter— and the peritoneum has been safely reflected \n opening into 
the peritoneal cavitj is neither an infrequent accident nor of much consequence 
so long as it is moderate m size and the gut is not involved— a very rare accident 
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Subcapsular nephrectomy Eingei passes between parenchyma and 
capsule which is densely adJ wnt eitemajjy Arrows indicate that 
capsule must be divi led to expose p^icle for ligature 


The repair of the peritoneum is best deferred to the end of the operation, the 
hole in the meantime being protected by gauze If the damage is done during 
the separation of the upper pole it may occur high under the nbs and m this 
situation difficulty wiU sometimes be expenenced in suturing it as it is a thin, 
tense membrane 

Finally the pedicle is approached It may pro^e to be less affected and 
troublesome than other obstacles which have already been overcome and will 
then be dealt with in the usual manner Conversely it may be just as densely 
sclero-ed as the regions already encountered, and scar in this situation maj 
stiD anclior the kidney to its bed and prevent its elevation on to the lorn 
The kidney s bulk therefore gets in the way of the access to the pedicle In 
clearing the pedicle one is liable to imagine that it lias been reached betore 
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this IS actually the case It is most desirable to expose and see the actual 
\essel3 Dissection proceeds patiently but determinedly, reflecting scar both 
anteriorlj and posteriorly till this is accomplished It is very unwise to put 
a hgature round a mass of sear as it will neither control the vessels nor hold 
its own position satisfactorily Should the surgeon in approaching a pedicle 
of this sort injure an outlying vessel he will find that it presents at least this 
advantage— being anchored by scar it does not retract out of view and so, 
as a rule can easily be secured 

Sometimes the adhesion is so dense that it is virtually impossible to separate 
it Irom the kidney capsule The surgeon may then have recourse to a sub- 
capsular nephrectomy The finger readily finds a line of cleavage between the 
capsule and the parenchyma and the latter is quickly separated as far as the 
pedicle I w o difficulties are now encountered (1) the kidney is not mobilized 
and the work is therefore carried out in a deep recess , (2) the surgeon is on 
greatly thickened capsule from the vascular pedicle 
.f n now expose the latter by dissection as it is unsafe to transfix 

ini y, and apart from transfixion a ligature w ill not hold An extracapsular 
nephrectomj IS to be preferred when possible, but when perinephric adhesion 
the subcapsular method can be usefully employed It is not 
^ ntlior V” disease nor when removing a renal growth 

esneciilk m dealing with the renal pedicle are glands, 

ncnhmm^nin glands suiTounding the vascular pedicle, and hyper* 

?o?ml Z The discovery of g^duW involvement 

rcadv fnr Operation wlien the kidney is almost 

generally unwise to attempt the rerao^l of such 
* The well Inn make for some difficulty m applying a hgature 

into he Tin ;?r ^ I'ypemephromatons growth ffpVeotini itself 

before Uino it operator m such cases to examine that structure 

ocralns T®hfv„ It IS found packed with growth and on such 

ligature The vem ^ remainder of the vessels by individual 

as close as nossible tn isolat^ and with a scalpel it is divided 

® ^ encircling it m a transverse direction 

of hvperneDh^omitnui^ the kidney is withdrawn a tongue 

drew 10 in of rhMi tioo "^‘^terial follows it On one notable occasion I with- 
upwards towards the oh of winch occupied the vena cava and extended 
dangcrof air ernL 1 hemorrhage and no apparent 

*.We If I had been operating “Ibdo^^uuEf" 

^ CLOSURE OF THE WOUND 

quantitv of kidney has been enucleated usually cMides a 

and It K rrcll hi® moauTofTlnl,?! ' " ‘"'"'‘y *°0'' or forty-eight hours 

"hieii mav cscane from n i pro^'^ide an exit for this, as also for urine 

the wound h carried out k'dncj m certain circumstances The closure of 
stitch of number one caW Jajer of sutures The first is a continuous 

mtiKcle and nponeurons trifr -a /r« V t^S^ther the edges of the transv ersalis 
vervilm fibres split ns tbo J*,t i poorly developed subjects the trans- 

Htnnces mav with advanineT^^i* ** “rawn taut and the needle in such circuin* 
a«ljacent internal obluiue i include m its bite a little of the 

nerve which somctimM retnm look-out must bo kept for the last dorsal 
of this mii'icle, anil it Rliould Position along the upper or lower margin 

*0 excludeil from the stitch 
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Tljc second suture line ts. an interrupted one ^umber two or three chromi 
cized catgut is used m 10 in lengths which take a good bite of both the obhaue 
muscles (Fig 78 (G and 7)) Towards the front of the w ound it will be found 
tfiat the internal oblique Ins retracted from view under cover of the external 
and care is called for here to ensure that it is not overlooked Each end of 
each suture is caught w ith a pair of small AN ells forceps and they are laid out 
across the wound in an orderly senes When all sutures are in position the 
bridge is let down or the table is straightened out according to the txpe of 
elevation being employed Then the assistant lifting the ends of the various 
sutures by means of the appropriate forceps presents each pair to the surgeon 
in tiio correct order to bo tied WTien a rib has been excised the postero 
superior part of the w ound offers poor material for suture 

In stout patients the ample subcutaneous fat of tins region should be 
drawn lightly together as otherwise dead space will allow accumulation of 
fluid and so interfere with primary union Interrupted skm stitches complete 
the operation 


TRAKSABDOMfKAL NEPHRECTOMY 

Situated as it is behind the posterior parietal peritoneum the kidney is 
in the vast majoritj of cases best approached by the lumbar route Occasion 
ally the abdominal route may be chosen as for instance w lien an mtrapentoneal 
lesion requires simultaneous attention But the transabdommsl route must 
only be employed when it has been decided beforehand to do a nephrectomy 
and usually for a neoplasm It is quite unsuitable for any procedure which 
opens the urinary passages as for instance the removal of a stone and also 
for tuberculous cases It is claimed that this approach gives good access to 
very large kidnejs and that the pedicle is secured early thus preventing 
dissemination of new growth by operative mampulation A really large kidney 
however will by its very size defeat this intention 

The abdomen is opened tliroiigh a paramedian incision winch may if necea 
sary be extended to the whole length of the abdomen Young recommends 
the addition of a transverse incision passing outwards for several inches on 
a lex el with the low est point of the ribs When the peritoneum has been opened 
a search for secondaries is made In their absence the small gut is packed 
aside but is in some case** especially m stout subjects a source of difficulty 
as coils persistently overflow the operative field The ascending or descending 
colon is identified and drawn inwards The posterior layer of the parietal 
peritoneum is incised outside the colon and is raised from the surface of the 
kidney AA^hen adherent it may be necessary to leave some of the peritoneum 
attached to the kidney The renal vessels and ureter are exposed ligatured 
and divided and the kidney ts dissected free and removed Dense adhesions 
posteriorly sometimes make this difficult The kidney bed is drained throngli 
a stab incision in the loin and the wound m the posterior layer of peritoneum 

13 carefully closed t t. 

J B Macalpine- 
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SURGICAL ANATOMY AND PHYSIOLOGY OF THE URETERS 

DEVELOPMENT 

T he ureter appears as a bud given off from the primary excretory 
(Wolffian) duct at the twenty sixth day of mtra uterine life when the 
embryo is about five millimetres m length The ureterine bud develops 
cranially to become the primitive renal pelv is at its upper expanded extremity 
where it comes into relation with the inctanephros The caudal portions of 
the primary excretory ducts are absorbed into the urogenital sinus to form 
the vesical trigone During this process the ureter acquires a distal terminal 
opening into the bladder when the embrjo is approximately 11 or 12 mm 
l^g Thus in the development of the bladder the ureteiic orifices are already 
above and lateral to those of the primary excretory (ejaculatory) ducts 

ANATOMY 

The ureter is a relatively thick muscular tube which is characteristically 
nrm on palpation It has an average length of 30 cm and measures less than 
cm m diameter The ureter extends from the renal pelvis above to the 
Meterovesical opening below The abdominal and pelvic portions are equal 
e/s ureters descend on the psoas muscle they com erge slightlj 

so that as they enter the pelv is w here they cross the ihac v essels they are about 
r.r.r, Within the pelvis the ureter pursues an arched course with its 

laterally and it enters the bladder obliquely from 
a postero lateral angle at the base of the trigone 

npr,rfi«i PORTION— An/enor— The anterior layer of the 

ffiao fnaaa (Gsrota) sooD fades away m tlie retroperitoneal tissue of the 
ureter comes into intimate contact with the posterior 
Sir **’" greater part of its abdominal and all its 

wall thp nro+rsT. 's stripped from the posterior abdominal 

rieht urptfr uiobihzed with it m the thin extraperitoneal fascia The 

vfssels ileocolic and testicular or ovarian 

vessels ^ ureter by the testicular or ovarian artery and left colic 

on ureters have similar jmstenor relations The ureter descends 

fte externarihrfrSl, 

till It reaches tSeTZSth^^^'n' 1 ™“ 'ruo'"'ards and downnards in the pelM 

to the bladder Tt oar, , spme where it turns downwards and inwards 

lies antero medially * shmmg through the parietal peritoneum which 

and behmdtte MX^wllfle taterS^ ‘•'U “‘f “>>1 iljuo “tery is above 
e laterally the psoas and obturator internus muscles 
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are serrated from the ureter by the external ihac vein, obturator nerve 
obturator, vaginal and uterine vessels in that order from above downwards 
Un the pelvic floor as the ureter turns forwards from the ischial spine it lies 
on the le\ ator am close to the lateral fomtx of the vagina , it lies below the 
base of tfie broad ligament and is crossed by the uterine vessels as they pass 
medially, and the ureter turns forwards to enter the bladder 

In the male on the side wall of the pelvis the internal iliac artery lies above 
and behind the ureter, while laterallj the psoas and obturator internus muscles 
are separated from tlie ureter by the external lUac vein obturator nerve and 
the obturator and inferior vesical vessels On the pelvic floor as it turns for 
wards on tlic levator am the ureter is crossed by the vas deferens close to the 
bladder, w hich it enters, slightlj overlapped by the upper border of the eemmal 
vesicle The terminal portions of the ureters are surrounded by a plexus of 
veins and he 3 to 5 cm apart as thc^ pierce the muscular wall of the bladder 
The course of the intramural portion of the ureter is oblique so that the ureteric 
orifices arc not more than 2 to 3 cm apart on the ureteric ridge at the base of 
the trigone 

Blood supply — Tile ureter has a free blood supply from the mam vessels 
adjacent to it throughout its course in tJie abdomen and pelvis Thus the 
renal, testicular or ovarian and colic arteries supply the abdominal part of 
the ureter, and the vesical, middle-rectal and utenne artenes tlie pelvic portion 
Tiie ureteric vessels tlirough their many branch^ intercommunicate freely 
and form an anastomosis (a) on the adventitial coat or sheath of the ureter, 
and (6) on the submucous or inner coat These plexuses also intercommunicate 
freely by means of perforating tributaries through the muscular coats Thus 
it » possible, though inadvisable, to strip the adventitia from considerable 
sections of tlie ureter without consequent necrosis from interference with 
blood supply The venous return is by the many ureteric veins to the 
vesical, uterine, lumbar and renal veins At the lower end of the ureter 
the venous plexus in the sheath is very markedly developed and, when 
injured, there may be a troublesome amount of bleeding winch obscures 
the operation field 

Lymphatics — ^The lymphatics of the ureter accompany its vessels and pass 
medially from the ureter to the corresponding groups of glands These are 
situated in relation to the internal external and common iliac arteries, the 
aorta and vena cava, and the testicular or ovarian and renal arteries The 
lymphatics arise in the submucosal and adventitial coats of the ureteric wall 
Lihe the vascular plexus, the lymphatic plexus is continuous throughout the 
length of the ureter From the plexus and draining it, however, lymphatic 
channels pass medially from each segment to the corresponding glands n-hich 
accompany the vessels These may be grouped as iliac, lumbar and renal 
lymph nodes The animal experiments of Mackenzie and Wallace (1935) 
have demonstrated that dye particles drain medially and m a segmental 
manner from the ureteral lymphatics to tbe lymph glands accompanying the 
vessels They failed to find evidence of an ascending or direct route of lymphatic 
drainage from the lower ureter to the kidney Investigating along similar 
lines Parker (1940) found that although the lymph collectors of the ureter 
passed upwards and downwards for variable distances they eventually left 
the duct for the regional lymph nodes 

Nerves— Mitchell (1936) has desenbed three mam groups of ureteric nerves 
111 A superior group from the lower fibres of the renal plexus or from the intcr- 
mesentenc nerves (2) An intermediate ^up from the superior hypogastric 
(presacral) plexus or from the upper end of the liypogastnc nerve (3/ Ati 
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inferior group from the louer end of the liypogastnc nerve and the upper part 
of the inferior hypogastric plexus 

Both for interpretation of symptomatology and for the purpose of surgical 
denervation of the ureter it should be noted that intercommunications have 
been described (a) between the superior and intermediate ureteric nerves 
and the testicular or ovarian nerves and (6) betvecn the intermediate and 
inferior ureteric nerves and the nerv es of supply to the \ ns deferens the seminal 
vesicle and the epididymis or the ovary and the uterine tube (Mitcliell 1938) 
It IS noteworthy that Learmonth s (1031) clinical observations showed that 
stimulation of the hypogastric nerve is followed by contraction of tlie 
corresponding ureteric orifice and that a hypogastric neurectomy is an effective 
procedure m the treatment of mcgalourcter 


HISTOLOGICAL 

The ureter has three coats (1) the adventitia vihicli is an outer fibrous 
sheath containing the adventitial vascular plexus (2) a middle coat of three 
layers of inY>luntary muscle The outer and inner lay ers consist of longitudinal 
fibres and the middle layer is of circular muscle and (3) the inner coat is made 
up of a lining of stratified transitional epithelium with a fibre clastic sub 
inucosa which like the sheath contains a vascular plexus Tlie elastic fibres 
ot the inner coat throw the mucous lining into longitudinal folds and give 
the lumen of the ureter a characteristically star shaped appearance on cross 
section In the lower portion of the ureter longitudinal muscle fibres are 
present m the sheath E A Schafer (1929) found an increased proportion 
ol connective tissue among the muscle bundles of the upper tw o thirds of the 
ureter whereas in the lowest third the connective tissue is relatively scanty 
predominates The outer longitudinal layer of muscle 

to fuse uuh longitudinal layer is continued 

to fuse with that of the bladder wall (W aldeycr s sheath) 

lowes?t]nSf divided into uppermost middle and 

three levels ni points of narrowing are constantly present at 

and the intrJ yreteropelvic junction (2) the crossing of the iliac artery 
fourth nomt n/^ tlie bladder In the female a 

S Vom? ?L , T*"® the broad ligament Betw een 

Xe" pelvic 

common ihac artervXv^^^ ureters cross the iliac vessels obliquely where the 
there is a difference m th^c^ internal and external divisions At this point 
difference in the course fnlT^^ ureter on the tw o sides owing to the 

ihac artery crosses the veJoU^I t''o iliac vessels The right common 

more anteriorly than the1S'^‘**T?“™"h*™“ "^’^t and therefore lies 

common ihac vessels almnei * The right ureter has to cross over the right 
has a more accordingly 

promontory of the sacrum the left which is partly protected by the 

mesentery which he anterior addition by the sigmoid colon and its 


PHYSIOLOGY 

describes the^penstaltm 

aves as (o) longitudinal contractions which shorten 
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the ureter and (6) a circuhr contraction \ihich momentarily obliterates the 
lumen ns the unve ad\ances Peristaltic activity as far as the longitudinal 
contraction IS concerned rapidlj mvoKes the entire ureter u hereas the circular 
component is more segmental The amplitude of a uave of contraction \ anes 
from 2 or 3 cm to 8 or 10 cm uater pressure The rate of peristaltic action 
\arics from one contraction c\erj tno or three minutes to one e\ery fiie or 
‘•IN seconds The rlu thin dejiends on the rate of secretion of urine so that a 
senes of contractions maj be noted with regular or irregular n anations in their 
time of occurrence The uppermost third of the ureter is more excitable than 
tlie lower portions and it is bcliexed that the renal peKis acts as pacemaker 
Vltliough peristalsis is normalK downwards a re\er8ed peristaltic actnity 
mat be excited Tins is shown constantlj by the ease with which ascending 
uretcrographt and pyelography may be earned out when sodium iodide is 
injected through a ureteric catheter whose tip lies just within the lumen of 
the lower ureter \ igorous antiperistaltic movements can be elicited by 
pinching the ureter this can be seen particularly well when there is a partial 
obstruction which has led to hypertrophy of the muscle In the presence of 
complete ureteric obstruction both spontaneous peristaltic activity and the 
rospon «!0 to stimidi are greatly reduceil The withdrawal of retained fluid 
leads to the return of peristalsis which mav be \igorous or even reversed 
Any obstructive factor uliich can cause over distension of the ureter would 
appear to abolish peristaltic movement and thus lead to stasis whereas an 
nmiiulant ilownwanl flow of urine makes the most efTective ureteric stimulant 
Py eloscopv and mtrav enous urography ha\ e prov ided important contributions 
to the study of the nature of uretenc activity Ihus it )ms been proved that only 
a part of tfic ureter is filled bv the opaque unnary medium at any one time 
Cummmg (Ifl30) bv serial pliotography showed that apparent narrowing 
of the ureter was really the upiicr or lower hunt of a peristaltic wave The 
characteristio shadow of the filled portion of the ureter is called the ureteric 
spindle and in a normal ureterogram the ureteric spindle is divided into two 
parts abdominal and pelvic between the normal sites of narrowing of the 
ureter at the urctcropeUic junction the crossing of the iliac vessels and the 
intramural or juxta vesical levels The interpretation of ureterograms may 
le difficult m retrograde pyelography when the presence of an indwelling 
uretenc catheter or ov er distension by opaque medium leads to disturbance 
m normal peristaltic activity and in particular to spasm Similarly the 
interpretation of intravenous urograms may be rendered just as difficult when 
urosolectan is rapidly swept down the ureter by a normal active peristalsis 
and accordinglv incomplete ureterc^rains are obtained 

Compression of the ureter by mecbanically obstructing it may improve 
visualiration but this procedure by its very nature upsets physiological con 
ditions Baird ( 1035) has earned out manometne observ ations on the tone of 
the ureter m pregnancy He noted that the tone of the normal primigravid 
ureter reached m its upper segment 30 cm of water pressure and in its lower 
sef^ment •10 cm Trattner (1J3^) had made original observations on uretenc 
tone usin" an electrical drop recorder He found that the mtra ureteral 
pressure tUiring pcnstalsis varied between 3 and 18 cm of water and uretenc 
contractions could be induced by the injection through the catheter of a few 
cubic centimetres of saline The response w as measured by noting the frequency 
and amplitude of the uretenc contractions including any tendency to spasm 
The ureters in pregnancy— The ureter m pregnancy has been show-n to 
undergo changes which are charactenstie During the last six months ol 
pregnancy there is a progressive uretenc atony accompanied by dilatation 
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and often tortuosity and kinking, which lead to urinary stasis and hydro- 
nephrosis (Figs 80 and 81) Anatomically the lower end of the ureter is found 
to ha\e undergone hypertrophy It is at this le\el that the outer longitudinal 


Hydrouretor of pregnancy with calculi 

m renal pehie ~ 

Fio 81 

Hydrouretor of pregnancy The foetus 
19 shown 

■* fibres ofthe ureteric wall are normally 

r coarser in structure, and there is proportion 

^ely less connective tissue m the sheath 
During pregnancy there is a hyperplasia of 
the musculature of the sheath at the lower 
the ureter, which becomes greatly 
thickened and semi-ngid Several Mews 
have been expressed as to the atiology of 
I these changes especially when the lack of 
^ I tone the dilatation and the hypertrophy 

\ i been shown to disappear completely 

A 1 at the termination of the pregnancy 

« j ^ J Browne (1942) believes that the 

due to the amount of active progestin 

^ in the circulation during pregnancy The 

\ ^ atony and dilatation are most marked on 

Fifi so the nght side They are present only above 

Hvdrourt.f,-rr,r.' i® bnm, below which, on the right 

pregnancy Side particularly the ureter is thicker and 

who described these chanw« more rigid than normal Hofbauer (1928) 
segment of the ureter had rigidity of the lowermost 

Baird (1936), however holds tl, "PPer two-thirds 

isprotectiv e, in order to preventi3'^ thickening of the lower segment 

uterus, w Inch might othcr\ 4 pressure on the ureter from the pregnant 
latest w ceks of pregnancy Ti K ^^tual obstruction of the ureter during the 
i b y It has been noted that the right ureter is exposed 
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to a greater pressure m the pelvis than the left on account of a difference in the 
course of ttie t«o jJjac arteries (Baird) On the left side the ureter is more 
protected ns it lies behind the mwocolon On the right side the ureter lies 
anterior to the common ihac arterj which has crossed the vertebral column 
and BO occupies a more fon\ ard position than its neighbour These anatomical 
factors ma\ have some relation to the greater frequenej of right sided hydro 
ureter and Jndronenbrosis in pregnancy In addition the pregnant uterus 
inchiies sliglitl^ to the right 

The dilatation is of the greatest size m the first pregnancy and tends to 
decrease m each succeeding one 

It has been shown that the dilatation of the ureter runs parallel inth the 
excretion of estenn and corpeus luteum hormone These substances are ex 
creted progrcssix elj from the third month om^a^ds from which time the 
placenta takes o\er the production of them This last fact has been made 
clear b\ the experimental w ork of \ an \\ agenen and Jenkins (1 939) Working 
witli ten Rhesus monkeis they followed the changes in the ureters by uro° 
graphs through thirty pc\en successive pregnancies In one animal hydro 
ureter appeared almost three months after the fostus had been removed the 
placenta remaining undisturbed throughout 

'Maclx'nn and Bcming (J943) have shown that the penod of greatest dilata 
tion of the ureters is abo the period when renal infection has its greatest 
incidence 

PxTiiOLOOx— <St(itis of t(io ureter and the sequel® of dilatation kinking 
and hydronephrosis aro important contributory factors to the 1 per cent 
incidence of psclitis as a complication of pregnancy (Browne) Infection of 
the upper unnarv tract in association with hydroureter is often xery resistant 
to treatment and focal infection of the ureter may be followed by fibrosis 
and htricture an organic lesion which persists when the pregnancy is over and 
the ureter should return to normal shape and InncUon (rig 82) The ureteno 
stricture of multipxr® is due to repeated dilatations of the ureter accompanied 
I \ infection m successne pregnancies The stricture is found just below the 
pclxic bnm and may gcxo nsc to a gross hydronephrosis and hydroureter 
sboxo Interferonco with the venous plexus as a result of the dilatation and 
stricture of the ureter has led to a local vans m its wall Middleton (1928) 
Iws pointed out that such v ances may be the source of bleeding in some cases 
of BO called essentnl Jismaturia 

Tbextmext — Simple hydroureler of pregnancy is so constant and usually 
sxmptomfree that no treatment is required But when pyelitis of pregnancy 
IS present treatment is certainly necessary (see p 742) Hsmatuna of preg 
inney of the essential type responds well to the removal of residual urine 
bx an indwelling ureteric catheter 

PHARMACOLOGY 

Morphine causes an increase in the tonicity of the ureter but combinations 
of the total opium alkaloids which contain papavenne and narcotine inhibit 
ureteric contractions and relax its tone Drugs of the cholin group cause 
increased peristaltic activity through their action on the parasympathetic 
innerx ation xx hcreas atropine preparations depress the parasympathetic 
fibres and cause relaxation Morphme and atropine together have been used 
constantly for their central analgesic and local spasmolytic effects in ureteric 
colic This standard combination has the disadvantage of producing a con 
siderable narcotic effect when repeated dost® are required "Many drugs have 
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been used m the treatment of ureteric stone ith a view to facilitating descent 
by more vigorous peristalsis or by relieving spasm during endoscopic instru 
mentation Pethidine hydrochloride has spasmolytic properties like the atro 
pine group It antagonizes acetylcholine and depresses the tone of smooth 
muscle Clinically pethidine has proved of value in the treatment of renal 
colic because of its central analgesic effects without accompanying narcosis 
(Bramvood 1943) Avertin reetally has been used preparatory to cystoscopic 
examinations and manipulations on account of its spasmolytic effects Jarman 
and Scott (1937) have injected a freshly prepared 2 per cent solution of avertin 
to the ureter prior to the withdrawal of twisted ureteric catheters m the treat 
ment of calculus Pancreatic tissue (insulin free) extracts have been employed 
m similar circumstances for their marked dilator effect on plain muscle 
(Lazarus 1940) Papaverine hypodermically accompanied by the mtra- 
uretenc injection of a solution of cocaine should together exert the maximum 
dilator effect on the uretenc musculature, with the additional advantage of 
vasoconstriction Prostigmm, as a vagotonic agent without the more wide- 
spread action of physostigmm, has been employed to increase peristaltic 
actn ity of the ureter in atomc dilatation 


EXAMINATION 

Symptomatology — The characteristic symptom from disturbance of ureteric 
lunction IS a colicky pain which radiates from lorn to groin The pam m the 
loin is accounted for by the distension of the renal pelvis and capsule which 
must always accompany an obstructive lesion of the ureter The waves of 
excruciating pam which radiate downwards are due to irregular and violent 
p^staltic contractions of the uretenc tube, but though the colic is agonizing 
as a rule works up to a climax, the contractions may be 
**^an recurring twinges The renal- 
constantly present, and of a sickening intensity during the 
* tendency to persist as an ache or, more certainly, 
timcftrc ‘i'scomtort in the loin while the causal lesion remains Some- 

aEecl ?,? "all the segment of the ureter 

as to the’lelT"? of a oretenc calculus and ofler an opinion 

rncrsi w if a localisation must he possible from 

inSSatfon >"“cculature, which, owing to the segmental 

Ssfrf to a referred pam ^ 

(’efa?cation or min portion of the ureter may lead to painful 

opemns to distiirKarf lesions of the intramural part or its vesical 

ureter links un that micturition The segmental innervation of the 

the testicular or renal plexus and intermesenteric nerves 

\ esicle These nerves to the vas deferens and seminal 

tympanites which mav hp”* explain the nausea, vomiting and abdominal 

amr^ngl^rurSc’" S freq^en^y 

This is not uncxpeoted^fhen theVf lesions is very ohuractenstic 

to the Wolffian bodfcnd dof developmental relations of the ureteric bud 
the ureter vliich aroixudativr«n^ ‘"t" consideration Infections of 

imtation of the retroperitoneal f “tend to the poriureteno tissues lead to 
rigiditj of tlio abdominal wall “nd ca,use localized tenderness and 

in common with all mtra-abdommal inflam* 
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mations Sucli conditions as tumour of the ureter or tuberculosis of the 
ureter often a<isocmted with gross thickening of the tube are not pimful when 
there is no obstruction to the upper unnarj tract 

Inspection— Tlionison U alkcr (1936) reported the case of a child with gross 
uretcnc distension w hrch was visible on the abdominal w all 

Palpation — ^The course of the abdominal ureter may be traced from a point 
4 cm from the median line opposite the second lumbar vertebra to a point 
3 cm from the median line on a hne joining the anterior superior spines of the 
ilium The right ureter lies a little to the inner side of the base of the appendix 
Tile ureter maj be compressed through tlie abdominal wall and the contrac 
tions excited used to assist in the localization of calculus Occasionally in 
a CO ojwratne p-itient deep palpation inaj demonstrate a thickened ureter by 
rolling it outwards under the fingers 

Ov nrcTAu h \ \MrvATtON tn the inale preferably using the knee elbow 
position the ureter iin\ be palpated by inserting the finger high up to the 
lateral pel\ic wall and then with a downwards and inwards sweep bringing 
tiio pulp of the finger to bear from the bladder base and seminal vesicle to the 
base of the prostate In Ihe female the ureter may be palpated through the 
antcro lateral walls of the \ngina at the junction of its upper and middle 
thirds Although tlio ureter has normallj a firm and cord like consistency a 
considerable degree of thickening is necessary to render it palpable from below 
Radiography — On an \ ray plate the course of the ureter may be visualized 
as it passes dow iiw ards on the psoas muscle from the level of tlie second lumbar 
sertebrn close to the tips of the transverse processes of the lertebras and 
inclines medially to cross tlie centre of the ala of the sacrum In the pelvis 
the line pisses shglitlj outwards to pass just interna! to the lower margin of 
tiio snero iliac joint It then follows the pelvic wall with an outward convexity 
till it turns mediallj to the bladder opposite the ischial spine The radiograph 
should be sufficiently soft to outline the outer border of the psoas muscle 
Occasionally the soft tissue sJndoiv of a greatly distended or tluckened ureter 
nn> be rccOj^nized Ureteric calculi are to be distinguished from pilh bismuth 
tntorohths calcareous ghnds and phlebohths An aperient such as a liquorice 
powder w Inch does not lead to gaseous accumulation in the colon makes an 
excellent pre radiographic preparation but ivben gaseous distension mterferes 
with good radiograph) pituitrin may be administered with effect 

Cystoscopy — Tlie appearance of the ureteric orifices on the mterureteric 
ridge of the trigone of the bladder is of fundamental importance in a routine 
tjstoscopic examination (see p 254) The Ureteric orifice may be described 
under tliree headings (A) position (B] number and (C) appearance 

(A) Position — ^AomiaJJy the uretenc orifice presents a shtlike openmg 
at either extremity of the mterureteric ridge at the base of the vesical trigone 
Under observ ation the orifice may be seen to retract before evacuating a clear 
let of urine into the c)stoscopic medium ith a clear medium and adequate 
illumination the smallest urctenc orifice should be capable of identification 
in its usual position No sign of » uretenc onfice under such conditions is 
evidence which points strongly to congemtal absence of the ureter and the 
kidnex on that side or an abnormal implantation of the ureter Confirmation 
may be arrived at by chromocjstoseopy after the intravenous injection of 
mdif'o carmine when the entire bladder mucosa posterior urethra or vaginal 
vauft may be inspected for the missing uretenc onfice The observations 
followinv intravenous urography provide an important contribution to the 
evidence for or against the diagnosis of the absence of a functioning kidney 
and ureter 
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( B ) Numbef — A double ureter with two ureteric orifices is present m 
3 to 5 per cent of examinations The louver opening is that of the ureter leading 
to the upper and smaller segment of the renal pelvis The openings usually 
he close to one another m line on the ndge 

(C) Appearance — Contracture retraction and dilatation may be noted 
as the actual condition of the orifice under inspection In addition there may 
be alterations in the vesical mucosa immediately adjacent to the orifice such 
as congestion cedema or ulceration The termination of the ureter may balloon 
into the \esical cavity in ureterocele or it may be retracted upi\ards and 
outwards from a chronic ureteritis such as that due to tuberculosis A small 


calculus may be present in tlie orifice or its lips may be lacerated from trauma 
due to the recent passage of a stone 

The nature and time of the appearance of the efflux require a little patience 
for adequate \ isualization Tlie ureteric orifice is drawn up before the 
oncoming peristaltic uave which leads to a discharge from the ureter Since 
the bladder has been filled with a medium ureteric contractions may have 
been damped down for the period of examination unless diuresis has been 
procured by pre cystoscopic preparation 

The smoke like puff of a bloodstained efflux is characteristic and of the 
greatest value in the investigation of cases of hamatuna In pyonephrosis the 
discharge from the ureter is typically semi solid like that expressed from a 
tube of tooth paste Worm like clots may be ejected when there has been a 
h'cmorrhago from a tumour of the kidney or ureter Finally the time of 
appearance the rhythm of ejection and the concentration of dye in the efflux 
maj proiido valuable information as to the state of the kidney above when 
cbromocystoscopy is carried out after the intravenous injection of a saturated 
solution of indigo carmine 

Uretfric catheterization is of signal importance m the investigation 
ot the urinary tract The passage of the catheter not only demonstrates the 
permeability of the ureter but provides the means of segregating the urine 
excreted by the two kidneys The specimens so obtained may be investigated 
chemically for function bactenologically for organisms and cytologically 
for cells and crystals Three types of uretenc catheter are usually emplojed 
•''‘‘'"“'•ed and (3) bulb catheters They are of 
SutMu ‘'r'''’'.™*'’ opaqiiis and so marked in rings that the number of 
csstmeopj readily be read by the observer during 

tliat^ <117 Storage cupboard so 

eat I n™ V™ may be avoided In the varm urological 

contmmnv «><! catheters may be laid out m an antiseptic lotion 

rigiditt of the nr oystoscopist comcs to rely on the natural 

trnuma^amrnnv^r!*L^^f^^^!r” of the ureter is undertaken without unnecessarj 
1,1 a mucous fo ,1 \ “ I»rforet.on of the ureter by the impaction of the tip 

\crscl\ too ripid a *cter whicli is too soft offers no purchase and con 

in^'inci uiiwanh to the curies of the ureter m it^ 

li\ too Mcorous catliPia spasm h-emorrhage or injury may be caused 

catbcTer nTrotSo^ ^ the koice of a suitable 

scojimt to catheton 7 ?a passage maj enable the cjsto 

sterile water fhirinr» mot ^ ^ **Titable ureter The simultaneous injection of 

nl en '®“'' 
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Olnary tjpped citiieters are of greatest value when tJiere is contracture or 
82^'isni of the ureteric onfioe but generally speaking the flute ended catheter 
IS tJie most serviceable t^pe in routine service Bulb catheters have their 
use vvhen it is important to collect the total urine excreted in a given time hr 
the kidney during functional tests The bulb catheter and bulb bougie are 
aUo important aids in the diagnosis and treatment of ureteric stncture or 
contracture The ax tipped catheter is employed m the investigation of 
the ureter for calculus 

Radiograplucallj certain calcuh are non opaque and moreover the body 
of the sacrum obscures a considerable part of the pelvic spmdle of the ureter 
on the radiograph In these circumstances the sounding of the ureter with a 
wax tipped catheter and its inspection subsequently under a hand lens for 
scratches may prov e classical aids in the diagnose of ureteric stone 

The ureterogram is the radiographic outline of the ureter after the injec 
tion of an opaque medium The retrograde ureterogram is quite as important 
as the pyelogram and may be made by withdrawing the ureteric catheter 
as the injection of sodium iodide is nearing completion By this technique 
the filling defect of a ureterjo tumour may be outlined and an anomaly of the 
ureter demonstrated In bifurcation of the ureter the iodide flows into the 
branch as the catheter is w ithdrawn Bifid ureter is not so common as double 
ureter wlien the anomaly is bilateral A ureter which is bifid t e bifurcated 
in Its lower segment only is extremely rare The employment of intravenous 
urography as an accessory to the retrograde ureterogram has the advantage 
of providing a photographic record of a mov mg column of opaque medium 
Radiographs taken m rapid sequence with or without compression of tlie ureters 
serve to distinguish true contractures or strictures of the ureter from pen 
staltio waves of contraction and uretenc spasm 

Damd Band 
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CHAPTER XV 


T 


CONGENITAL ABNORMALITIES OF THE URETERS AND 
THE URETERIC ORIFICES 

CONGENITAL ABNORMALITIES OF THE URETERS 
^HESL \m 11 be described under four headings — 

A Duplication of the ureter 
B Bifurcation 

G Alterations in the course of the ureter 
D Tctopic urctenc orifice 

^ Duplication — This anomaly has been found to be present m 3 to 5 per 
n 01 examinations It mav occur as a complete duplication of the ureter 
— which has then two uretenc orifices or the 

ureter uith a single uretenc orifice maj 
bifurcate m its up^v ard course to the kidney 
When a complete double ureter is present 
the two ureteric orifices usually lie close to 
getlier on the interuretcric ridge (Fig 83) 
Under such circumstances the lou er uretenc 
orifice IS always tliat of the division of the 
ureter leading to tlie upper segment of i 
double renal pohis The upper segment 
IS the smaller and consists of the upper 
major caljx system only Such a kidnej 
IS often referred to as a double kidncj 
although the two segments togctlier equal 
a normal renal organ Tlio segments liow* 
c\cr are independent as regards drainage 
8\htem and blood supply and inaj be ob 
Moiisl^ apart from one another to the naked 
e\c On the other liand onlj a faint 
alteration m tlie lobulation of tlie kidnc} 

uretenc bud from the either bj tlie splitting of the 

of ind(|>en<lent origin Smeo fl ”\V V*® presence of two uretenc buds 
ntihgc m order to fiirm tlio ir.«« absorbed into the xesical 

tion must lie first to cam nn mi i follows that the lower ureter in duphea 
to occHpv n more ccnhalu an/i orifice on tlie trigone, and thus conics 

I lie latUr gains an indtnon.l^J? iwsition tlinn that of the upper ureter 
dt\(l(ipiiunt and this nmst \ bladder at a later stage of 

iKi'itiou (\\( igart-Mi \tr law) ** necessity more caudal and medial in 



f '1 <i il I iirotor 



CONCTNITAI ABSORMiLITiBS OP TJ£E ITRETERS 


"F®*®"® »«»> either at the intramural 

higher up In Iwth tjpes there is a single uretenc orifice but in 
e lonner a ureteric nicinbranc maj persist from embryonic life and lead to 



Simple Uystopift—pdvio Isi Inoy Cro3-«od 4l>Hopm iin lateral fa«ed 



Tio 8 j 

S mple (lystopi i pcl\ le k dney 


Crossed dj stopia pelvic k dney 


stenosis of one segment of the double ureter at the point of bifurcation While 
the bifurcation is almost alwajs in a cephalad direction t e in Y with a single 
ureteric orifice very occasionally the direction may be reversed and from the 
single pelvis a normal upp°r ureter may bifurcate caudally to enter the bladder 
by two ureteric orifices » e in A The lower branch in this type may liave an 
ectopic opening Occasionally one segment of a duplicated or bifurcated 
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ureter maj terminate blindly Such an anomaly may present as a small 
diverticulum openmg into the bladder or the ureter otherwise there is an 
elongated ureteric tube uhich has no contact with the renal parenchyma (Figs 
SO and 87) 

C Alterations in course — In simple dystopia (Figs 84 and 85), or ectopic 
kidnej the ureter is shortened, whereas in crossed dystopia (unilateral fused 
kidnej ) the ureter passes across tlie mid-line to reach the renal parenchyma 
The ectopic kidney has usually an abnormal blood supply from aberrant renal 
\essels which pass directly from the aorta or iliac vessels The relations of 
the affected ureter to the veins are extremely variable The persistence of a 
posterior cardinal \em or double vena cava may be associated with a postcaval 
ureter This anomaly occurs on the right side and the situation of the ureter 
behind the ^ein or surrounded by its branches may lead to kinking and 
obstruction In such cases the ureter deviates to the mid-line and lies close 
to the antenor aspect of the bodies of the vertebra (Derbes and Dial 1936) 
In mal rotation of the kidney, and characteristically m horseshoe kidney the 
ureter lies anterior to the parenchyma of the lower pole, or fused low er poles 
ihe arrangement of the renal veins may be of a foetal type A double ureter 
^ common sheath The ureter from the upper segment of the 
na pelus passes behind that from the lower segment m order to reach the 
if ridge This orifice is always caudal and 

Mpvfli. i” \ ureter from the lower segment of the kidney (Weigart 

c ® ®y^P^oms associated with these anomalies are those of 
Q/'i'nnri there are congenital or acquired strictures at the 

rasp® orifice or mucous folds may occlude the angle of union m 

kink nr fni// (Cliwalla, 1927) In the absence of organic stricture 

tn fifneie M Js prcsumcd that a faulty neuromuscular mechanism has led 
anomaU nf and possibly infection or calculus Undoubtedly the 

normal^rFiff ® higher rate of associated pathology than the 

ated wiHi M.ne treatment of upper urinary tract obstruction associ 

consen t „ k establishment of free drainage by 

hccmcnt frpmion+f* be extremely difficult In double ureter the upper 
adequate instnim*. common sheath may prevent 

a sinf'lc Uroteno dilatation Likewise bifurcation of the ureter above 

branch by ureteric catteSatlon drainage of the narrouccl 

<Iouble stenosis have occurred m one segment of a 

ureter, c ureterovesrcal or uretero 

denenation of tho vovvaI ® f i dysfunction and pain (renal neuralgia) 

maj lead to relief «;f separation of the segments of the ureter 

dnthermv elcctroflp orifice may require raeatotomy using the 

there IS assocntotl itm* scissors before bougies are passed When 

ureterohthotomv foIInuA*iri may best be earned out h} 

to the bhddcr thVnimi. *1 passage of bougies in a retrograde manner 

D Ectonlc the ureter 

duct appear later than Should the uretcnc bud from the Wolffian 

of implantation of thn I."® development of the feetus, an anoinal) 

of the uretcnc onfioo follow The aberrant implantation 

posterior urethra m the Sm. («) m the vesical trigone, m the 

and (5) m the female in 'eaicle or ejaculatory ducts in the male 

m the utenne canal ’ hVfnn trigone, in the urethra, m the vagina or 
congenital anomalies of onfice is often associated with other 

genital and unnary passages An abnormal 
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In the male ,s usually proximal 

Tn thp sphincter, and SMoptoms affecting mictuntion va'ryVeath 

In the female there is no splnnetenc control of the ectopic ureter, atd con 
sequentlj unnarj incontinence is aln'aj^ present 

In tho routine investigation of incontinence m the young the possibiMv 
?L ''®P‘ in mmd Eacrction urography and 

ro g endoscopic inspection after an intravenous iniection of mdi<'o 
carmine form important stages m the inyestigation When faulty implontatron 



Fio 88 

Double uretfr w>th hydronephrosis and hydro ireter 
of un>er component 


yf the ureter has led to obstruction and infection in the upper urinary tract 
nephrectomy ts indicated The need for conservation may, houerer, render 
re implantation of the ureter into the bladder the operation of choice 


CONGENITAL ABNORMALITIES OF THE URETERIC ORIFICE 
Introduction — (1) Ubeteboceie ( 2 ) Urbtebic rKOLArsE and (3) Ureteric 
STEvoSiS present three conditions of the uretenc onff ce whicJi hare a congenital 
origin It la doubtful hovr each maj ongifiate, and a? at the bladder neck, 
the persistence of congenital folds, or valves, and a faulty neuromuscular 
mechanism have been cited as causal agents It has been shown that a fault 
may occur mthe embryo during the stage of development from the appearance 
of the ureteric bud at 12 mm to the separation of the ureter from the pnmarj 
excretory duct and cloaca at 28 mm The virorectal septum divides the cloaca 
to rectum and urogenitai stmis, while a second wnbiyonic membrane guards 
the opening of the uretenc bud to the pnmary excretory duct until the ureter 
gams an independent entrance to the urogenital sinus It is eonsideretl 
probable that the persistence of such a primitive valve may have a bearing on 
the letiology of congenital obstructions at the onfice when the stenosis is almost 
entirely limited to the epithelium as m ureterocele, and it is possible that an 
intramural stricture of the ureter, which is apparently primary, may have 
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a Similar origin (Chualla 1927) Such a viei\pomt bears comparison with 
the origin of congenital atresias m other visceral tubes Both intramural 
stenosis of the ureter and ureteric prolapse, houever, hn\e bad furtlier light 
shed on their possible retiology by an increasing knowledge of tlie achalasias 
and the effects of their treatment by neurosurgery (Lcannontli, 1931) Both 
lesions might be accounted for by incoordinatcd action of the ureteric sphincter 
Anatomically stricture of the lumen and weakness of the sheath arc usually 
coincident in these congenital lesions of the lower end of the ureter 

1 Ureterocele — In this condition the site of the ureteric opening m the 
bladder is occupied by a translucent cyst covered by vesical epithelium The 
cyst wall IS crossed by the delicate aesical \esscls of the region of the orifice 
The cyst balloons out as it fills with the efflux from the ureter and maj collapse 
completely as the urine is discharged into the bladder (Fig 89, c) The 
contracted orifice maj be central on the dome of the cyst, or it may be 
concealed by the overhanging cyst wall Catheterization may be impossible 
with the finest catheter owing to stenosis of the opening, and the tendency 
o the wall to invagmate as it la probed Occasionally tho cyst becomes greatl} 
distended and occupies a large part of the vesical cavitv A ureterocele may 
protrude into the female urethra and resemble a polyp The cv st w all consists 
covering of vesical mucosa and an inner lining of ureteric mucous 
atrr,r,\^,r. ^ uitcrv euing tissue may be entirely areolar, or there may be 
JpEli ® Campbell (1941) has found ureterocele 

account of areTumigpyd'lta '''™ mv cst.gat.on on 

of thft ureterocele tins is a true prolapse 

mav anoeir swell 'V ° ""“y I" “‘“8“ ‘1“ 

“Sise^aWs 11,1 T** ooclomatous uitli its lips congested and pouting It 
of the nrolanse lumen is central and puckered The margins 

Lcosa InTho mot 1 ‘0 of ureteric 

intervene and th<> stages a portion of tho muscular lajer maj 

me of the lumen ^ wme to resemble an intussusception Narrow 

for almost entirely 

children in the^abFpnJ^*^f stenosis of the orifice have been found in 

The orifice mav be tp 1 ° condition such as calculus or infection 

cystoscope SiYi^mav r ^ through the 

or bougif ^ impossible to pass the finest No 6 Eynard catheter 

is that of the conseauptF/^nuI* uretenc prolapse and intramural stenosis 
to stasis, dilatation and nai at the lower end of the ureter, leading 

Rarely, when a ureterocele mfection in the kidney and ureter above 

formed, there mav fnllnur ^ ureteric prolapse of considerable size has 
bladder neck which lead tn iitr^ mtermittent irritation and obstruction at the 
the effects of a lower iinTia uf the bladder musculature and produce 

Treatkent— Uret^S obstruction 

conditions eminentlv and intramural stenosis are 

In each, treatment is earned f"^®®®op>c treatment even m young children 
the ureter and kidnev to tfi#. w 1 ^ provide efficient drainage from 
intramural portion of the a. contracted meatus and 

anaesthetic is required In child dilated to an adequate calibre An 

adults a low sacral spinal mbalation anaesthesia is essential, but m 

urethra and bladder mav be instillations of planocame to the 

«™Ptoyed The operating cystoscope or panendo 
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scope must be large enough for the passage of ureteric bougies diathermy 
electrode or Buerger s scissors introduced to the catheterizmg -attachment m 
a retrograde manner \^hen deahng with a ureterocele the translucent wall 
maj be incised b> the cutting diathermy current or the w all of the ureterocele 
maj be electro coagulated and meatotomy completed by the endoscopic scissors 
\\ ith an enlarged meatus of adequate size the ureterocele collapses at once 
and the ureteric opening may be established as one providing normal drainage 
(Fig 89 D E and f) In the after treatment the passage of bougies and the 
measurement of residual urine from the pelvis of the kidney and a pyelo 
ureterogram scr\ e as indicators of the efficacy of what has been done 

Ureteric prolapse should respond to dilatation of the ureter alone Bulb 
bougies should be employed and a close watch maintained for upper urinarj 
The treatment of intramural stenosis may be more difficult 
i>hen probe pointed catheters or bougies can be passed gradual dilatation 
maj be eminently successful Occasionally it may be necessary to employ 
a mechanical dilator such as that made for Bransford Lewis Diathermic 
in^cisions of the contracted ureter should not be attempted when the level 
II IS above the meatus and out of sight Although adequate 

1 a ation of the mtramural part of the ureter and its meatus has been achieved 
a permanent atonic dilatation of the ureter alone may suggest a neurogenic 
lesion 01 the nature of an achalasia The peristaltic activity of the ureter may 
serial ureterography When the contractions are defective and 
\ aluo (Learnionth) ^ ^ hypogastnc neurectomy is an operation of proved 

David Band 
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CHAPTER XVI 


INJURY AND FISTULA URETERIC STRICTURE 
MEGALOURETER 

INJURY AND FISTULA 

Civil accident — ^The ureter in its course in the abdomen and pelris lies so 
uell protected by the surrounding structures that injury m ordinary accidents 
IS uncommon Ureteric damage m cml accidents is associated as a rule 
iMth accompanying injuries of a severity which overshadoTvs the ureteric 
lesion Young (1926) mentions the case of a child nho a neek after a rim 
over accident dei eloped a painful swelling m the right renal region Explora 
tion revealed a pseudo cyst which communicated with a small tear m the 
ureter 

Decouls (1937) has reported the case of a man who sustained a com 
pound subluxation and separation of the symphysis pubis and stcro iliac 
joints in an automobile accident Unne was discharged from the wound 
from tile second to the tenth day Subsequently a pyelo ureterogram 
demonstrated a normal renal pelvis but the ureter was seen to bo acutely 
kinked towards the lateral wall of the pelvis It was considered that tie 
ureter had been tom by sudden traction as the hJadder became displaced 
with the pnbia 

Injury in war — The wounds of entry and exit of gun shot have been situated 
in the loin flank or anterior abdomuial wall The reported cases of the 1914- 
18 war are lemarkably few in number Gordon Tajlor (lOSS^noted that 
penetrating wounds of the kidneys were accompanied by Be\ erSconcomitant 
injuries m 40 to 60 per cent of cases Evendge (1040) has pointed out that 
uretenc trauma is but an incident in the grave abilommal complex which follows 
the penetration of the peritoneal cavity by a missile or missiles Ini oh eraent 
of the panetea alone may mean serious damage to the vertebr® and spmal 
cord Thus injury to the ureter may well be overlooked dunng abdominal 
etploration w hen the surgeon is fully occupied with the repair of injuries to the 
solid SJjcl hollow vjsccra /iVJntbj' 1941 ) Even when leakage of unne is recqg 
nized during an operation for multiple injuocs adequate provision for drainage 
of the retroperitoneal tissues will suffice The need for a careful toilet of the 
contents of the peritoneal cavity overshadows the question of extent of mjurj 
to the ureter A>ith a view to repair The recognition of injury to the ureter 
as a rule has not been made till during the post-operatne course a tell tale 
discharge of urine appears from a wound made for purposes of routine debride 
ment or abdominal exploration The free discharge of unne from a wound 
has not led to local complications and injuries of the ureter leading to fistula 
have not added to the gravity of cases observed (Evendge 1940) 

Symptoms— Hffiinaturia and fistula together are the characteristic sj rnptoms 
in injury to the ureter although occasionallj a transient hiematuna niaj point 
to contusion of the lu-eter bj a missile Rarely the unnarj fistula has been 
transient also It should be remembered that a tear m the ureter lias been 
known to heal spontaneouslj 4 permanent uniiarj fistula will require to 
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be dealt \\ ith in order to provide for the comfort of the patient When, as a 
result of fibrosis u ith stricture the drainage from the ureter is intermittent 
or meffectne hydronephrosis and infection occur, accompanied by a tender 
palpable kidnev and toxaemia 

Treatmeft — T he primary treatment of injuries of the ureter m uar ■will 
depend on the time available which may be devoted to the ureter, and the 
amount of damage to be repaired Uretero-ureterio anastomosis combined 
with a ureterostomj or nephrostomy is probably an unattainable ideal in 
operative treatment a cutaneous ureterostomy would effectively safeguard 
the kidnej from obstruction and infection Associated injury of the ureter 
m the peh is w ith rupture of the bladder might be treated on hnes similar to 
those employed by Wade (1931) for spontaneous ureterovesical anastomosis 
following hemicystectomy for tumour Whatever may be attempted, free 
drainage of the extraperitoneal tissues to the surface remains a fundamental 
principle m treatment For later cases where a urinary fistula is established 
a full in\estigation by uretenc catheterization, ureterography and intravenous 
urography should define the nature and extent of the injury and the likely 
scope for repair Occasionally the uretenc catheter may pass to the kidnej, 
and the fistula so enabled to heal without further intervention It is always 
iMse to delay operative treatment for a month in anticipation of the possibility 
of spontaneous healing In established uretenc fistula, nephrectomy is the 
treatment of choice In lesions of the pelvic ureter, ureterovesical anastomosis 
maj he possible When the fistula arises in the abdominal portion of the 
ureter and it is considered essential to preserve the kidney, cutaneous uretero 
stomy 18 preferable to transplantation of the ureter to the bowel, which entails 
a considerable operative risk 

Surgical injury — ^The greatest number of injuries to the ureter follow surgical 
operations Ihey occur almost always m the female The relations of the 
ureter in tlio pelvis may be grossly disturbed by (1) carcinoma of the uterus 
-) o\arian lesions, (3) inflammations of the ovary and tube and (4) broad 
igament cysts and tumours In the operative treatment of all pelvic conditions 
including retroperitoneal tumours, and m the operation for removal of the 
colon It is important to identify the ureter at an early stage of the dissection 
Ti f.'* **’^*'J uretenc catheterization may be employed as a useful safeguard 
Ijo subjected to (o) division, (6) bgature, (c) crushing bj 

"ostsu'drbTeUntne'ctr 

**^jurj to the ureter at operation may not gi^c 
ncsn in symptoms until some days have passed Pam and tender 

fistul-i to ele\ation of temperature may be followed by a urinary 

of the uretpr line Wound or to the vagina Where bilateral ligation 

Ktensofthcon<trni.«^°" earned out there will be anuria The history of the 
are of considembln " descnption of the pathological anatomy encountered 

JoTrospoc? '-"Portance wl.en such complications are unOler rcMCW m 

cndosco^^c^i'nttiJpiinv. carry out uretenc catheterization with 

m order to dpiOmiinr. / intravenous injection of indigo carmine 

tlic fistula an<l (r\ tl » 1” V*? lead of the uretenc lesion, (&) the direction of 

'Iri vtmivt \ nrographj is \ery helpful , 

uitlioiit Immiriil eftect, e^e“„™‘i'3 oP^ation muy be 

end of 1 . rebic opern.’ion, ^7^% l^'tbe u‘re‘« 
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It may be wse to incise the ureter at the pelvic bnm and pass a fine catheter 
down to the bladder An alternative method is to inject methylene blue to 
the ureteric lumen through a fine needle and note the appearance of dve m 
unne withdrawm from the bladder Longitudinal incisions of the ureter are 
readily closed by fine catgut sutures which are passed through the adventitia 
only They should be loosely tied Severance of the ureter may be dealt 
with by anastomosis The cut ends are trimmed obbquely and again very 
fine catgut sutures four in number are to be employed The p^ureteric 
tissues maj be attached to the line of suture as a reinforcement Drainage 
of the kidney must be provided for either by inserting an mdw elling uretenc 
catlieter or a ureterostomy can be made above the line of suture A nephro 
stom> may be performed Low down m the pehis the divided ureter may 
be re implanted to the bladder When a segment of the ureter has been re 
moved and the opposite kidnej is bnowTi to be present and healfchj nephrec 
toraj 18 probably the best procedure A cutaneous ureterostomy can be done 
rapidlj and la a safeguard against renal failure when it is important to conserve 
function Double ligation of the proximal end of the divided ureter may lead 
to renal atrophy but this is by no means constant Cross uretenc anastomosis 
and implantation of the ureter to the intestine are operations not to be 
attempted under the existing circumstances 

III established ureteric fistula following surgical division or injury a fuU 
investigation should be carried out to determine (a) the level of the lesion 
( 6 ) the state of the kidnev above and (c) the presence and condition of the 
opposite kidney To do tms a full urological investigation including function 
tests and excretion urography will be necessary The reparative operation 
need not be conducted until an adequate recovery from the original operation 
has been achieved The aim of treatment must be to preserve a functioning 
kidney and ureter without undue nsk With this object m mind uretero- 
nretetio anastomosis or re implantation of the pelvic ureter to the bladder is 
the operation of choice When technical difficulties are too great nephrectomy 
is the safest and simplest means of nddmg the patient of an inconvement 
leakage and obviating any nsk of upper urinary tract obstruction with mfec 
tion Implantation of the ureter to the colon entails a definite risk but may 
be worthy of consideration when the ureter is of normal calibre and appearance 
and anatomically lies convenientlj approairaate to the colon particularly 
on the left side 


INFLAMMATION OF THE URETER 

Tuberculosis of the ureter is found almost invariably in association 
with renal tuberculosis Infected unne passes down the ureter and the primary 
implantations of tubercle bacilli to the mucosa are from the lumen The 
characteristic lesions of tuberculous follicles are found first at the lower end 
of the ureter and at the uretenc onfiee where they can be recognized cysto 
scopically The follicles caseate and ulcerate so that extension of the infection 
occurs to the sub mucosal lymphatic plexus where further spread takes place 
through the uretenc coats to the adventitia and upwards and downwards 
Tuberculous granulation tissue leads to considerable thickening of the tube 
usually associated with irregular narrowing of the lumen There follow 
strictures and gross beading of the wall of the ureter which may be demon 
strated by ureterography The fibrosis and subsequent shortening of the ureter 
lead to the retraction of the onfiee which is seen so characteristically when 
cystoscopy is earned out in the later stages of renal tuberculosis Tuberculous 
I2B 
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granulation tissue and stricture formation interfere with adequate drainage 
from the diseased kidney, and the obstruction and stasis are responsible for 
more rapid dissemination of tuberculous infection throughout the kidney 
When renal tuberculosis is very chrome the ureter may be found, on exposure, 
to be as thick as the forefinger Its consistency may be as variable as that of 
an arteriosclerotic vessel Prior to the discovery of intravenous urography, 
uhen the diagnosis of renal tuberculosis was frequently no more than pre- 
sumptive the demonstration of irregular thickening of a ureter, exposed for 
diagnostic purposes at the pelvic bnm, was regarded as confirmatory Block 
age of the ureter by organization of caseous debris has led to spontaneous 
apparent “ cure ’ of renal tuberculosis by auto-nephrectomy The stump 
of the ureter as a rule shrinks to a fibrous cord after nephrectomy It is advis- 
able to remove the greater part of the ureter w ith the kidney at the operation, 
and no special treatment of the divided distal end is indicated The short 
stump uhich remains is not regarded as the cause of persistence of vesical 
ulceration 


URETERIC STRICTURE 


A Organic — A stricture of the ureter may occur after trauma such as 
that caused by the impaction of a calculus, or following injury Fibrous 
strictures also arise as a result of inflammations of the ureter which have led 
to cellular infiltration of the ^\a^ of the ureter These are commonly seen at 
tlie Io^ els u here anatomical points of narrowing are present between the abdom* 
iMl and pelvic spindles of the ureter, t e the ureteropelvio junction, the level 
01 the crossing of the iliac vessels, and the intramural portion at the entrance 
to the bladder Tuberculous stnetures are multiple and very characteristic 
^eoplTstic strictures may be due to tumours primary m the ureter, or invading 
me ureter u all from without, e g carcinoma of the cervix All such stnetures 
? primary lesion, traumatic, infective or neoplastic, which 
ohser\at'°*^^^°*^ principal symptoms for which the patient comes under 


oonstr'cted by an infiltration of its nail as a 
tinn nt ii 1 neoplastic disease In consequence there is obstruc- 

it. « ° stricture, and urinary stasis, and dilatation of the ureter 

scfiiipnff. iiF /i" Stasis, infection and obstruction form a vicious and reversible 
effects nf pathologj of the urinary passages, especially the ureter The 
bt infcrt.oo liydronephrosis and dilatation When this is followed 

purnti\e d^semination throughout the kidney leading to sup 

S ddated Sn^ by binding the kinks of a tortuous 

referable to the readily distended and sensitive renal 
ache in the lom renal colic may be accompanied by a dull 

Enlarged and r eiacerbations^ The k^dnej 

toxamia and a m-irLpfi *be presence of infection there are fe\cr, 

be connrmed bj urctcr1c'’caX“ter™t'’ ’*'“8"™13 of stricture of the ureter may 
TRFAT 3 tF\T— -\Viir.« , ^‘betenzation and pyelography 
mcahle to the urctonp ^ simple stricture of the ureter, which is per* 

imne should1,e"X?edXt'’irf^'n^^^^ 

been re-estnblishcd and f»,« ‘^^/brtnightly intervals until free drainage 

ere m" reffectll di cX‘e5 , “‘““"‘S 

j u out bj means of bulb catheters or bougies untn 
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a calibre of IIF has been attained Bulb bougies require to be introduced 
to the operating cystoscope or the panendoscope m a retrograde fashion if an 
adequate range of dilators is to be passed Uauallj the bougies are graded 
tram size 7 F to size 16 F but for practical purposes dilatation to 11 i Anil 
be found effectue Reactnation of infection pam and febrile disturbance 
can onlj be a\ oided b;^ meticulous attention to an aseptic and gentle technique 
A tortuous ureter may be perforated bj too \jgorous instrumentation l\hen 
stricture of the ureter irith associated hj dronephrosis and recurring infections 
IS a unihtcral lesion palhatixe treatment on the above lines may never bring 
about a complete recovery with freedom from symptoms and ill health In 
these circuinstances nephrectomy is to be recommended In depressed renal 
function or with bilateral lesions regular treatment by dilatation and the 
maintenance of ureteric drainage may con-verve the renal parenchyma and 
prolong the patient s life m considerable comfort Impermeable stricture of 
the ureter w ith dilatation of the upper urinary tract and infection is best dealt 
with by iicphrectoiuy though should it be necessary to preserve the kidney 
a cutaneous ureterostomy or re implantation of the ureter to the bladder may 
he earned out 

B Ureteric spasm or stricture or ureteritis (Hunner s stncture)--The 
above terms are used indiscriminately to describe a clinical entity de 
scnbetl by Hunner (1011 1916 10‘*6) The feature of this condition is a 
pain m the line of the ureter which is intermittent m character and 
elicited b\ the passage of a bulb ureteric catheter The nature of the 
lesion IS not fully understood and it may not be recognized by intra 
venous and retrograde pyelography (Alorison 1934) It is suggested that 
the lesion may be of the nature of a spasm similar to that produced 
by neuromuscular incoordination in pyJorospasm and cardiospasm t e an 
achalasia 

S\ VPTOviATOLOGi — Evidence of uretenc spasm is found usually in those 
segments of the ureter which normally exhibit narrowing These segments 
give rise to symptoms referable to certain areas or zones on the abdominal 
wall which are painful Thus pain arising m zone I (the ureteropelvic junction) 
IS referred to the subcostal area and the loin Pam in zone 2 (w liere the ureter 
crosses the iliac vessels) is referred to just below and lateral to the umbilicus 
Pain in zone 3 (where the ureter is in appeeition to the broad ligament m the 
female and to the vas in the male) is referred to the inguinal region Pam 
in zone 4 (where the ureter passes through the bladder wall) is referred to the 
area above the symphysis pubis (tionson 1943) For diagnostic purposes 
It is a feature of a ureteritis of this type that the symptom of pam m the zone 
complained of can be reproduced by the passage through the affected segment 
of the ureter of i bulb bougie or uretenc catheter It is held that the inter 
communications of the uretenc nerves explain the wide vanations m the distn 
bution and the character of the pam in ureteritis or uretenc stricture of the 
Hunner tyqie (see Innervation of the Ureter p 163) Tlius a pam in zone 1 
may be associated with nausea and a feeling of abdominal distension pain 
in zone 2 has been brought on by exertion or conversely recumbency pam 
m zone 3 has been associated with the menstrual period pam m zone 4 with 
mild urinary bladder infections 

Patholooi— Hunner and \\ barton (1926) have described varying degrees 
of small cell iniiltration at the segments of the ureter affected by this clinical 
entity as desenbed above Tliey believe that mimraal histological changes 
m the ureter may lead to the alterations m sensitivity from which the sy raptoms 
anse 
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Diagnosis — The problem of abdominal pain of an indeterminate tj^ie, 
IS one that requires both application and ingenuity for its elucidation Ihe 
specialist m e\ery branch of medicine has, very often, a different explanation 
to offer and where orthodox pathological lesions m the alimentarj’, repro- 
ductive and urinary systems ha\e been excluded, psychopathic states have 
been proffered The clinical examination of a patient who has been subjected 
to a number of abdominal operations may be baffling in the extreme Patients 
with complaints of pain m the abdominal areas described in the abo\e zones 
must be examined systematically, from both subjective and objecti\e stand- 
points The investigator must guard against the use of leading questions 
and the pitfalls of eliciting diagnostic data by suggestion Ureteritis (Hunner’s 
stricture) of the type under consideration does not produce well-circumscnbed 
physical signs, and the symptomatology may include factors attributable to 
dysfunction in any bodily system The urinalysis, both chemical and bacterio- 
logical, IS negative, and ordinary urological examination, including uretenc 
catheterization and pyelography, yields no positive finding of diagnostic value 
It IS stressed that the endoscopic manipulations should be carried out vnth 
^e full co-operation of the patient and with a meticulously gentle technique 
Hunners stricture, or an unduly sensitive segment of the ureter, may be 
recognized by the passage of a bulb bougie, which gives rise to a sensation of 
pain as the bulb passes through the affected segment Tlic pam complained 
of 18 id^tical with that which brought the patient under observation Pinally, 
as the bulb bougie is withdrawn a deffnitc resistance is met viitli as the bulb 
passes throiigh the “ stricture ” This feature is described ns a hitcli or a hang 
in the withdrawal of the catheter, v\ hich has been gripped by the lesion m the 
ureter to the accompaniment of pain From what lias been vmtten above it 
ay be concluded that a diagnosis of ureteritis or Hunner’s stricture depends 
^ subjective symptomatology, and that variations m the intensity 
■wi,^ioUr ^ystoscopist during catheterization, may differ 

ment^f the urofogist^^ methods and instruments employed, and the tempera- 

painful uretentis, spasm, or Hunner's stneture of 
of tS diagnosed, treatment is carried out by a senes of dilatations 

taken nf 1 T 1+0 ^ ^aduated bulb bougies The instrumentation may be under 
boueie of sweTT I* ^ considered effective w hen a bulb 

causing nam Ti, made to pass through the sensitiv e segment without 

ureter^sufk «« standard cnterion for the adequate patency of the 

as stone m +Tia be employed in the after-treatment of such conditions 
dilatation hn\vpt7^« ^ and ureterovesical lesions Uretenc 

instrumentation if’ ^ employed indiscrimmately, and endoscopic 

measures for ttip uretenc spasm persists in spite of appropnate 

ZXave '■nderly.ng sSurces of imtotion, courses of 

to have recourse to usefully employed Rarely it may be necessary 

nave recourse to denervation of the ureter (Wharton 1934) 

MEGALOURETER 

parJfe“o'tLf omTcolo*^^ children may occur to a dep-ee com 

term megaloureter imnhes an^ ® disease or megalocolon The 

muscular® incoordinatMu of the S?'” 

»c an achalasia Tt le Un wretenc wall and the ureterovesical opening, 

an achalasia It is known that a contraction of the ureteric orifice ?oUows 
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stimulation of the corresponding hypogastnc nerve and that the sympathetic 
innervation of the pelvic portion of the ureter is derned from the supenor 
hjpogastno plexus (presacral nerve) the left or right hypogastric nerve and 
the infenor hj-pogastnc plexus (Leannonth 1931 Learmonth and Braasch 
1933 Gask and Ross 1937 Mhtchell 193S) A certain measure of success 
has folloued tie dmsion of the presacral nerve or the corresponding left or 
right hjpogastnc nerve in bilateral or unilateral megaloureter respectively 
The results of sympathectomy have certainly upheld the view that megalo 
ureter is caused by a sj mpatheticotonus uluch has mhihited effective pen 
stalsis in the ureter and reciprocal relaxation of the ureterovesical orifice 
Campbell (1937) has suggested that the neuromuscular derangement may 
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be associated uitli a persistence of the disproportionately large fcetal type 
of ureter 

Pathology — In megaloureter the dilatation is most marked at the loner 
end of tlie ureter In mild cases the dilated pelvic portion of the ureter may 
be accompanied by a relatively normal abdominal portion and the renal 
nclvia atui the calyces remain unaffected The latest dilatation is juxta 
a esical This contrasts mth the effects of organic obstruction of the ureteric 
lumen as in calculus or stricture when the renal pelvis and calyces are dilated 
even in the earliest stages of any obstruction which produces backn ard pressure 
FurtJier the ureteric orifice is not incompetent and appears normal structurally 
Bilateral megaloureter due to achalasia may thus be distmguisbed from the 
bilateral dilatation of the ureters aceompamed by mdely incompetent uretenc 
orifices which follows from a prolonged infravesical obstruction The naked 
eye appearances of the ureter in the earlier stages are those of a thin walled 
tube which is dilated There is a marked tendency to tortuosity as the distended 
ureter kinks In the later stages when stasis has been corapheated by infec 
tion small cell infiltration and fibrosis of the wall associated w ith penuretentis 
render permanent the kinks of a tortuous and fixed ureter Failure of 
Bvmpathectomy to bring about a return of normal peristalsis and reduction 
in the calibre of the ureter is due ui many cases to the inflammatory changes 
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« hich have super\ ened m the atonic ureter, and the fixation brought about 
bj periureteritis In the most advanced cas^ recurring attacks of infection 
and pjelitis lead to renal insufficiency and suppurative pyelonephritis 

Symptoms — There is no symptomatology for megaloureter until infection 
has led to py ehtis and persistent or recurring urinary tract infection in children 
In \ er\ \ oung children polyuna and signs of urinary toxaimia may ov ershadow 
those of pyelitis with pain in the lorn and frank pyuria Very occasionally 
the distended ureter may be appreciated by inspection or palpation of the thin 
abdominal wall (Thomson-Walker 1936) 

Examination— Intravenous urography is valuable as a means of detecting 
earlier stages of megaloureter But when the condition has become estab 
hshed vMth a considerable degree of atony and dilatation, the depressed state 
of renal function and the large quantities of residual urine in the renal pelvis 
and the ureter prev ent adequate visualization of the urinary tract At a cysto 
scopic examination the ureters appear to be normal and may be cathetenzed 
easily Large quanitites of residual urine are withdrawn Ureterograms are 
characteristic There is a dilatation of the ureter which terminates abruptly 
at the ureterovesical orifice The term “ snake’s head appearance ’ has been 
used to describe the blunted termination of the dilated tube The dilatation 
IS most marked in the lowest third of the ureter, but m the more advanced 
cases the dilatation is continued proximally and associated with tortuosity 
the kidney is often hydroneplirotic In order to gam some knowledge of the 
tone of the ureter, screening after injection of opaque medium and withdrawal 
ot the ureteric catheter is of value as a guide to treatment Should esenne 
by suhcutancous injection, or, better, a spinal anaesthetic lead to a return of 
pens alBis it may be assumed that the achalasia may respond to treatment, 
or at least be controlled 


^ pnmanly be carried out by dilatation of the ureteric 

?inn ^ 0 ^ residual unno from the ureter by catheter aspira 

n J ureter to the relief of over-distension may be reflected 

endosenni,» fm ygorous peristalsis seen by screening In mild cases such 
umter neuropathic basis of megalo 

and fibrosm *n increasing knowledge of the sequelae of muscle atropliy 

tion It m nnu rn vihicli lead to an irremedial atony and dilata- 

is (v’ulonrp nf f advisublc to perform a sympathectomy vihen there 

nii'istht'sm mo\enient following eserino or spina! 

iimlal'ra a„,I <>P<-ration simpla when the megaloureter is 

In male cliililrcii •‘JPogastne nerve alone need be resected 

IIHIIIS a Iire,i, 7 a e ‘ ^''‘'•aral megaloureter on cITective sympatlieotoms 
ejaciilntioii and shot operation leads to sterility by prcicnting 
sti;™!, latfj ‘ «n.lertal.en without full regardVtlie circum- 

tonn IS the most cITeetisl "1° ™''Sal®''™‘ar with infection a nephro-urotercc- 
coiisirsatioii imneratue but when bilateral dilatation renders 

ureter to the bladder In to accelerate drainage from the 

oiwratiM proee,r,:m"e,^.J^" ’“ri‘-“ "r ‘ran,, deal meatotomy. Wliiel.evcr 
imtenc eatliotcr slinuld la- ret ’ >"!P'''y"atomy or meatotomy, an indwelling 
pernal 111 imler ,0 ^ f”'' r<>rt,-eigW hour, 111 the post-operat.ie 

still Hindi c|uale fellow iH^ enil™ * '"""“SO "ben drainage of the ureter n 

the ureter into the blacl.l’er "mjrric meatotomy , rc-iniplniitntion of 

pernmmnt value ^ operation lins proved to be a procedure of 


David Ba>d 
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CHAPTER XVII 


OPERATIONS ON THE URETER 


T he situation of the ureter beneath the peritoneum of the posterior 
abdominal wall, its structure and physiology give rise to surgical 
problems which are not met with elsewhere in the body 
Drainage of the kidney — ^Nephrostomy is advocated in many procedures 
carried out on the upper part of the ureter m order to (1) ensure drainage 
in case of obstruction by swelling , (2) maintain renal secretion in case of 
raised pelvic pressure (3) lower the pressure on the suture line , (4) overcome 
renal sepsis by procuring adequate drainage In spite of a satisfactonly 
functioning nephrostomy only 50 per cent of the pelvic urine is said to be 
diverted from passing down the ureter 

Drainage of the bladder — The of pressure m the lower end of the 
ureter is dependent almost entirely on the pressure in the bladder This can 
be much reduced by suprapubic drainage It is for this reason, and also to 
limit the possibility of infected unne passing back up the ureter, that drainage 
of the bladder is advocated in the majority of operations on the lower end 
of the ureter 


Drainage of the ureteric bed — Accurate and well spaced suturing of the 
ureter should prevent leakage of unne, but if the wall should have been 
unavoidably damaged, sloughing and delayed union frequently occur The 
presence of unne in the retroperitoneal tissues quickly results m a marked 
inflammatory reaction which may rapidly become infected Swift Joly 
stresses the danger of leakage of unne causing infection of the urinary tract 
and recurrent stone formation Therefore it is always advisable to provide 
adequate drainage to any suture line m the ureter 

catheter— Some urologists advocate leaving a ureteric 
snW /M 1 ® ‘‘"y operation upon it in order to (o) act as a 

urmp hv *^ove , (c) prevent obstruction to the flow of 

mfectinn flTifl Others believe this procedure is harmful by causing local 
mtection and increased liability to stricture formation 


THE APPROACHES TO THE URETER 

segment of the ureter extends 
second lumbar junction at the level of the transverse process of the 

The exposure nf iv. ^ transverse process of the fifth lumbar vertebra 

oDeratmn oTlhe £ “™ter is usually part of an exploratory 

through the same iiSsfon^ shon\d be able to expose both structures 

the^able^^the under^t?^?~vT^^ patient is placed in the kidney position on 
he arm of the £te W and the upper thigh extended 

IrrmsSl supported m an arm rest, and the iSdney bridge 

The incision starts at the apex of the angle formed by the twelfth rib 
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nnd the sacrospmalis muscle aW txio and a half inches from the posterior 
mid Jme It is earned downwards and forwards parallel and half an inch 
oelow the twelfth rib towards a point two inches above and two inches m 
front of the anterior superior ihac spine (Fig 92) The more distall^ the ureter 
has to be explored the further forward the incision must be earned Tins 
incision IS more oblique than the usual hidncj incision but it is to be pre 
ferred to the J L or T incision as it gives a better exposure and can be more 
easily closed 

If the kidnej needs to be explored it is exposed in the usual way and tiie 



ureter can be traced down from the renal peUis But if the ureter alone I as 
to be imestigated it can be found by the following landmarks it will be 
inside the wide sheath of fascia (nrogemtai) and just medial to the lower pole 
of the kidney from w hich this fascia can generally be seen passing downw ards 
adherence to tiie peritoneum occurs usually just below this point so that it 
should be looked for on the undersurface of the peritoneum the spermatic 
or ovarian \essels cross and separate it from the peritoneum at the level of 
the transverse process of the third lumbar lertebra it raa> be followed 
upwards from the brim of the pelvis which it crosses at the bifurcation of 
the common iliac % essels (Fig 95) If it is hard to find the ureter at the low er 



Tho obi q e 
adherent to 


, fiG as 

approach to the lumbar ■». . i 

tl 0 refle ted per tonou™ spermat c vessels cross ng ureter h cr 

VPS »?« .A? crosses tl e b fircat on of the common I 

ves els at the bnm of the pelv s 
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pole of tlio ki(!ne\ l)\ pres mg tho Kulnev upwnrtU the ureter is made taut 
nod can he more casde kit 

If the ureter liis hecji in/hmcd ofibrofattj mass may develop around 
the duct and «d! need circful disscetum with a knife until a line of cleavage 
!•? found iKtwccn the wall of tho ureter and the fibrous tissue The exposure 
of the urtfor ma\ nho be difiicntt if there has been acute mflammation of 
nbilommal Msccra m\o!\mg the pentoneum to which the ureter is adherent 
this iluct TU i\ then lia\o to be freed from thick sear tissue If the ureter has 
been iiiucli diluted and llie wnlU hast, been tbinned as a result palpation of 



this tul c nn\ be ver^ difiicidt and it can be easilj confused with a loop of 
the small intestine ... . j f *1 „ 

Once the ureter Ins been found it. can Usually be separated trom the 
peritoneum with ease finger or gauze dissection and can be brought well 

vessels passing to the ureter from the neighbouring sources 
ma\ be torn m the stripping of the ureter but seldom cause much bleMing 
Exposure ol the Iliac segment-Tius scgmmt of tho ureter oxtoj 
the level of the transverse process of the fifth lumbar vertebra to the point 

at which It crosses the bnm of the pelvis , , i.rinov 

Opcrativp technique— Tho patient is placed either m the 1 laney 
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position or Ijmg on his back mth a pillow placed beneath the bnttock of 
the affected side so as to emptj the iliac fossa as much as possible of \ iscera 
The mci<!ion is a continuation of the oblique kidney incision From the 
loin It passes through the point two mches above and internal to the anterior 
superior iliac spine and runs parallel to and two inches abov e Poupart s liga 
ment It ends one inch medial to the lateral edge of the rectus sheath and 
has its mid point on a line joining the anterior superior iliac spine to tlie 
umbilicus (Fig 94) The underlymg muscles may be divided in the line of 
the skin incision or they may be split as in a McBurney s grid iron incision 
the fornvet gwmg the better exposure but leawng a weaker abdominal wall 
M hichev er method is employed it is advisable to divide the external oblique 
fascia more extensivelv than the muscle as this structure tends to diminish 



Fia 95 

n of the peJvis exposed by the 1 ac approach 


is taken when incising the trans 

closoU rpifltod pentoneum beneath — which in thin patients may 

throuch a Rtnall opened and it may be advisable to introduce a guide 

divided It iR fascia upon it If the muscles have been 

clo<*elv adherpnt ‘dentify the pentoneum m the loin where it is not so 

iSsl S ^ abdominal wall and to separate it 

leaf of tl 0 rectuR r 1 ^ th transversalis muscle and fascia The anterior 

The to n^ore room mediallj , 

section ThiR slmni i \ from the iliac fossa by digital and gauze dis 

witlim the iliac foR unless an inflammatory process has taken plac® 

ureter .R annrractd '"ssels will be met as the 

can nalnatp^tlic tiro m ^ stripping of the peritoneum is continued until one 
r"Js nm Uh^ the spinal column then it is earned doivu 

lae V esscls and their bifurcation are exposed (i ig 
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Jicn the ongitt of the internal jliae arten has been identified bj palpation 
if the finger is then rotated so that the \oIar surface turns forwards 
and in«ni^3 it sliouW feel the ureter on the reflected peritoneum as a 
ribbon like structure In a small percentage of cases the ureter \nU. be found 
nearer the mid line e\en on the promontora of the sacrum The ureter once 
identified can be followed upwards and downwards A gauze sling placed 
around tiie ureter can be made to draw the duct well into \iew m the wound 
if it has been stripped for a short distance from the peritoneum 

\\ hen the operatn e procwhires on the ureter ha\ e been finished and it 



IS decided to dram the ureteric bed care must be taken that the drainage tube 
does not he upon any blood as pressure necrosis may result with severe 

^^^^Exposure of the pelvic segment— After crossing the bnm of the peMs 
the ureter passes downwards and backwards beneath the peritoneum of the 
posterior wall of the peUis It then cur\es forwards and inwards along 
the floor of the pelvis crossing the tip of the spine of the iscl mm to reach 
the posterior wall of the bladder two centimetres from the mid line 

The choice of the route of approach will depend upon which portion ot 
this segment requires exposure If it is the portion just below t! e bnm ot the 

13 
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pelvis or that ^\lllch passes down the posterior wall which requires exploration 
then the iliopehic approach is usually employed The portion passing along 
the floor of the pelvis or that immediately behind the bladder is best 
approached by a pararectal or mid Ime incision 

The iliopelvic approach — Operative technique — The patient is first placed 
supine on the table with the buttock on the affected side raised on a pillow 
If later it is found that greater exposure is needed he may be placed m the 
Trendelenburg position 

The incision starts at a point two inches above and internal to the anterior 
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I rnrectftl incK on for approach to tho pehjc segment of 
the reter 


carried downwards and inwards parallel to and 
siicatli {Fig Pouparts ligament to the lateral border of the rectum 

deepened cither by dividing the muscles of the abdonnn^ 
tho them in the line of their fibres If the muscles arc sph 

enro m tnlon will be incised in the line of the skin incision an 

will ho mot in M peritoneal cavitj The deep epigastric arteric 

Tlio tiorifnn of tliis mcision and should be ligatured and di'id^. 

of tlio iiolvia raised from the brim and lateral and posterior wa 

I )ii care must be taken as the peritoneum is \er} thm m th 
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Pitiidtion TJ)e spcrniatie or ovanan \c«*!el8 njj} be met before the ureter is 
exjiosed nml must be pre-'Cried Tina stnpping will continue until the pro 
iiiontor^ of the snerum is reached The bifurcation of the common iliac 
xc'isols IS identified and on the reflcctwl pentoneiim which has been raised 
from in front of tlie intcrinl jJiic arterj the ureter should be felt If there 
lias been much periureteritis tjie ureter nia\ be found adherent to the bony 
IK-lus and not to the jicntoneum 

Ihc ureter is gentU stnppci! off the peritoneum with the finger or small 
jind of gauze for such a distance ns to enable the nccessarj manipulations 
to be earned out 
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Pewter or » rfnee of anterior sbJonn nal wall and anter or half of the pel n 


hen draining the uretene bc<l by tlus route great care must be taken to 
sec that the tube does not press upon any blood lessel especialh those on 
tlie bnm of the jich is or ses ere h-eniorrliage may result 

The pararectal approach — Opebatixe tecumque — The patient is placed 
on his back cither flat or m a slightiv tilted Trendelenburg position If the 
operation is being carried out in order to temoxe a ureteric calculus especially 
if the ureter is dilate<l aboie the site of impsction of the stone it may be 
unwise to tilt the table m case the stone slips back up the ureter 

The incision is made medial to the linea semilunans and parallel to it 
extending from the symplusis to the umbilicus (Fig 07) The rectus sheath 
is incised in the line of the skin incision and the lateral edge of the rectus 
muscle freed , . , . . 

The rectus muscle is retracted inwards the intercostal nenes passing to 
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the ‘•uljtiinbilical portion of the rectus are carefully preserved, vliilc the 
inferM)r epipa^tric \e<;^eh A\hich are usually found on the posterior layer of 
tlie rectu- hlicath arc divided between ligatures (Fig. 98). 

The jKi'terior la\er of the rectus sheath is carefully incised so as not to 
oi>on the peritoneal ca\Uy. The peritoneum is stripped from the bladder 
and the l.aterai wall of the pelvis, and the bladder from the side of the pelvis 
>•0 O'* to pive adequate exposure of the side of the pelvic cavity (Fig. 99). 




OPERA.TIO^ 

The rectus-splitting approach— Tlus 


OH THE URETER 


. -r,- — ^ - a -iariation of the pararectal 

approacl) llie reetus abdommis mascle, instead of being displaced inwards 
or outwards, is split Aerticalh , m so doing, advantage is taken of the fact 
that the nerve supplying the tonest segin«it of this muscle enters its lateral 
edge just above the ajmphjsis pubis and immediately divides into two 
branches, one supplynng the outer half the other supplying the inner 

Tfie muscle is split between these two halves But it is most important 
that the muscle is not separated down as far as the point at which tlie nene 
enters the muscle or the inner branch maj be tom The rest of the operation 
IS carried out as in the pararectal approach 

The median approach — ^This approach is usually employed when the 
justa vesical portion of the pelvic ureter requires exposure Or it mav 
be u«ed to explore the intramural portion of the ureter when this cannot be 
approached through the transvesical route 

Operative technique — The patient is placed m the Trendelenburg 
position unless there is fear of a calculus slipping back up the ureter Some 
urologists find that the normal supine position is satisfactorv, althougii tilting 
the table helps to displace viscera into the upper abdomen The incision is 
made in the mid line from the pubis to the umbilicus, the surgeon standing 
on the opposite side to that on which the ureter is to be exposed The apex 
of the bladder is defined and is steadied inth a pair of tissue forceps so that 
the pentoneum can be stripped from the roof of the bladder and sides of the 
pel\l^ Then bv «eparatmg the bladder from the wall of the pelvis it is 
possible to work backwards while pushing the peritoneum upwards and 
inw ards, thus gaming a good exposure of the region at the back of the bladder 
In the course of stripping the pentoneum from the roof of the bladder the 
vas deferens will be met, and this vnll lead to the point at which the ureter 
passes into the bladder (Fig 99) If a stone is present it may be palpable 
and will indicate the ureter If the ureter cinnot be found on the floor it will 
be necessary to expose it at the bnm and follow it down on to the floor The 
spine of the ischium is a landmark over which the ureter passes m its 
course across the pelvic floor If the ureter still cannot be found and 
a calculus is not present a ureteric catheter should be passed by means of 
a cy stoscope 

In the case of a stone in the lower end of the ureter in a female patient, 
the method of approach will depend on whether the stone is above or below 
tlie utenne artery, if above this artery then it is best to expose the ureter 
at the bnm of the peivns and work down , if it is below the utenne artery 
then by retracting the bladder the lowest portion of the ureter is put on the 
stretch and can be traced from the vesical end 

It mav be difficult to get a good view of the juxta ve'sical segment of the 
ureter and a stone may have to be removed largely by cutting dovm on to 
the resulting fusiform awelliiig which is Iield between finger and thumb 
This approach also allows drainage of the ureter with complete safety, and 
the tube is brought through the suprapubic wound 

The transvesical approach — Tlus is used exclusively to gam access to 
the intramural portion of the ureter It is earned out either through an 
operating cystoscope or by opening the bladder suprapubicalJy 

Endoscopic approach— This is used either to enlarge the uretenc orifice 
so that an intramural stone can pass or to free a stone impacted just inside 
the uretenc orifice — , , , 

(fl) By cutting with an electrode the bladder mucosa which overlies a 
stone impacted at the uretenc onfice The bne of the incision should include 
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the edge of the ureteric orifice and extend upwards and outwards m the line 

of the intramural ureter 

(6) The ureteric orifice and the submucous portion of the ureter can be 
laid open by means of Buerger’s cystoscopic scissors In order to pre\ ent 
hfcmorrhage, it is advisable first to coagulate the line of the incision uith a 
diathermy electrode 

(c) Special ureteric meatotome have been devised to slit the uieteric 
orifice Ogier Ward’s meatotome has a concealed knife \diich can be passed 
up the ureter to the required distance, the knife is then extruded through the 
mucosa, and as it is drawn back towards the bladder a coagulating diathermy 
current is passed through it to prevent hmmorrhage Lane has dcMsed a 
meatotome from which a tungsten w ire is adv anced and by mean of a cutting 
current the ureteric orifice is cut upwards as far as necessary 

The suprapubic approach — The position of the patient is a matter of 
choice for the surgeon, some prefer the Trendelenburg position, others find 
the supine position satisfactorj The bladder is opened by the mid line 
subumbilical route Bladder retractors are inserted and the floor of the 
bladder examined 


The ureteric orifice is identified and the blade of a fine pair of sharp 
pointed scissors is inserted and the submucous course of the ureter laid open 
The stone may be felt and can be removed with a scoop or stone forceps 
(Fig 100) 

After removal of the stone, the bladder must be drained suprapubicall> to 
minimize the dancer of ascending pyelonephritis 

Thomson Walker described a transvesical approacli to the juxta vesical 
portion of the ureter when the extravesical approach has been found difficult 
A curved incision with the concavity towards the ureteric orifice is made 
one and a half inches lateral to the orifice A flap of bladder is turned down 
and by pulling upon this flap the ureter can be made tense and easily definable 
(Fig 100) After removal of a stone the ureter is sutured and the bladder 
repaired with catgut around a rubber tube which passes through the wound 
into the retrovesical zone and is brought out of the suprapubic wound the 
bladder also being drained 

The intramural portion has been slit upwards and backwards until a 
juxta vesical calculus has been removed , but this results in much deformity 
1 ^^tramural portion of the ureter and the incised area is difficult to 
dram (Fig 100) 

The bladder has been opened through the vagina and a calculus removed 

^ ower end of the ureter But this is not a procedure to be advocated 

^ anger of a vesicovaginal fistula alone is sufficient to condemn it 

^ approsch to the pelvic segment — This approach is 
most useiul when there has been much retroperitoneal inflammation causing 
become firmly adherent to the iliac fossa and pelvic walls 
Tieluin fv ^ ureter has been damaged during surgical operations on the 
hv nfhU!’ scarring may render the identification of this duct difficult 
is^o be preferred ^ majority of cases the extraperitoneal approach 

techmque— T he patient is placed flat on the table until the 
opened, when it will be found that the Trendelen 
thp^Tnn«iir ‘splacing the intestines out of the pelvis, will aid considerably 

the exposure of the course of the ureter 

mcision is made to open the peritoneal cavit) 
The table is now tilted and the mtestines are displaced and packed off m the 
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uppor abclorainnl ciMtj The ureter will be sought for at the bnm of the 
pel\ 1 ^ m the groox e lateral to the promontorj of the sacnira The bifurcation 
of (he common ijinc \e«^r3 is the pnncipal landmark or, m the case of the 
Iclt side, just medial to the internal iliac arterj on the posterior pelvic w all 
JJic lett ureter passes behind the panetal attachment of the pelvic meso 
colon in order to expose it m this position, the peU ic colon is raised so as to 
ptreten the inferior leaf of the mesocolon, the peritoneum is incised at the 
rejection of this mesocolon on to the pehic wall at the point at which the 
common ihae \ easels arc felt to hifurcnte 

If possible, the peritoneum should not be opened immediately o\er the 
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Trons\c^icnl opproftch to tlw wretw (I) Inci-iHjn of submucous course of ureter 
(J) Transurcteric nppfoach 1o ju^tatewal portion of the ureter (3) Thomson 
n nlker 8 trann'enical exposure of the jutta seaioal portion of the ureter 


point at which the ureter will be incised, but some distance from it m order 
to a\OK} damaging the sheath and blood supply of the ureter as far as possible 
and to p^e^ ent urme leaking into the peritoneal cai itj 

From the brim of the pelvis the ureter can be traced downw ards until m 
tbe female it passes beneath the broad ligament and in the male it can be 
follow etl up to the bladder where it is crossed by the \as deferens In the 
female, after passing beneath the broad hgament the ureter is surrounded by 
an ext ensue \enous plexus which can cause much bleeding if the duet has 
10 be freed from its bed The ureter then passes beneath the utenne artery 
before it reaches the bladder When the ureter has been found some 
urologists prefer to close both pentoneal wounds because of the danger of 
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Leakage or gei\e~Ati incmon m the ureter -nluch lias been sutured 
carefull\ should not leak urine but rf sloughing has occurred of a portion of 
the nail some urine 11183 <i™n from the tube for seieral dats but mil almost 
in\anabJj clobe of its own accord 

If no sutures are inserted into a ureter which has been opened Jonffi 
tudinallj jt Rjll cJose of its oun accord but only after leahine urine for 
some tune ° 

Celle LITIS — A mild degree of celliilitis probablj occurs in manj cases m 
uhich a stone has been remored from the ureter but if drainage has been 
pro\ ided it rapidl} clears up There are some ease reports of a se% ere spread 
ing retroperitoneal cellulitis but thej are rare 


URETEROTOMY AND URETEROLITHOTOMY 

The ureter is seldom opened except to remove a stone so that the terms 
iireterotomj and nreteroiithotomy arc almost synonymous if the term 
ureteroplastj js resen ed to describe the division of a stneture The position 
of a stone impacted m the ureter will have been localized b> X raj or if it 
15 not opaque to X rajs its position will have been approximatelj determined 
bj the dilatation of the ureter above an apparent narronmg as shown bv an 
intrav enous pj elogram or the point at which an opaque catheter is obstructed 
m its passage up uie ureter 

Operative technique — The patient is placed on the table m the position 
advised m the previous section depending upon the segment of the ureter 
nhioh has to be exposetl Many surgeons advise that when the ureter is 
dilated above an impacted stone no tilling of the table should be cirriwl 
out and the patient be only turned with gieat care in order to avoid the 
possibility of displacing the stone up the ureter towards the hidnej 

The segment of tlie ureter which is to be explored is approached bv one 
of the routes suggested above 

Usually the stone is held up one to two inches from the bladder m the 
male and just above the broad ligament in the female 

If stones, are known to be present m the kidnej as well as in the ureter 
those in the ureter must be removed first even if those m the kidnej have to 
be left until they can be removed at a subsequent operation 

It hen the ureter has been exposed the stone will either be palpated 
within its lumen or be seen as a fusiform swelling m the course of the duct 
The ureter above the stone is often dilated and this dilatation raaj be 
marked if the stone has been present some time 

As soon as the stone lias been loeabzed care should be taken to prev ent it 
slipping back towards the kidney preferably by compressmg the ureter above 
the stone with a finger until a pair of tissue forceps can be placed around the 
duet 60 as to restrict the ureter without damaging it It is adnsable not to 
manipulate that portion of the ureter immediatelj overljmg the stone for fear 
of damaging further the wall and its blood supplj 

The ureter is gentlv stripped from the peritoneum bj the aid of a gauze 
swab sufficientlj to allow the portion containing the stone to be brought to 
the surface of the wound This may be most convenientlj cametl out bj 
placing slmgs of gauze around the ureter one abov e and the other below the 
stone but tension must be avoided as the duct mxj rupture 

In the case of a calculus being impacted m a ureter which is lield down 
bj adliesions and cannot be mobilized without danger of sev erelj eontusioning 
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Ie\cl at Hhtch the obstruction was anticipated then it must be followed 
downwards to the extremitj of the dilatation If it is not dilated at the 
suspected let el then the ureter should be traced tow ards the kidnej 

TuE loss Of THE CALCOLOS BY RETROaBADE PASSAGE UP THE UBETER — 
The stone may ha\e slipped hack towards the kidney between the time the 
list \ ra\ wis taken and the exposure of the ureter at operation or it may 
occur during the opc'-ation It w especially likely to occur if the ureter is 
dilated The distance the stone passes backwards varies if it prev lously lay 
just outside the bladder it seldom passes back beyond the brim of the pelvis 
W hile onlj those stones which bo m the region of the brim of the pelvis sUp 
back to the renal peh is but exceptions do occur to this rule 

The retrograde passage maj give rise to a serious surgical problem usually 
there are three courses open to the surgeon (1) to postpone the removal 
of the calculus until it has returned to its original site this should only be 
adopted if the condition of the patient docs not allow of further operative 
interference (2) localization of the fresh site of the calculus and the exposure 
of this segment either bj extending the incision upwards or by making a 
fresh incision tins can onlj be done if X rays are available in the operating 
theatre during the operation (3) b> opening the peritoneal cavity preferably 
in the niid line and palpating the upper nnnary tract with the fingers the 
calculus should be identifiable by this route in any portion of the ureter and 
renal pelvis except perhaps the calyces and on finding the stone it ma^ be 
possible to manipulate it back into the portion of the ureter which is already 
exposed The peritoneum must be closed before the stone is removed from 
the ureter This is the procedure of choice 

Rupture of the ureter — A dilated ureter is easily torn if it is pulled 
upon and the rupture usually occurs at the site of the impaction of a stone 
Tne dilatation of the proximal ^rtion of the ureter makes anastomosis with 
the contracted distal portion unlikely to be successful it is better to implant 
tins segment into the bladder if this can be done without tension if not it 
maj be necessary to remove the kidney prov ided the other kidney is competent 


URETERECTOMY 

Ureterectomj or the excision of the ureter may be partial or total 
Partial ureterectomy — This is most frequently performed w hen the kidney 
IS removed the amount of the ureter which is excised depending on the 
pathological state of the ureter and the ease with which the duct can be freed 
The loner end of the ureter may have to be removed if it has become infected 
or infiltrated by new growth the upper half having been remov ed at a prev lous 

pMtions of the ureter may have to be excised m operations for 
valves stricture fistula and injury but such procedures are rare 

Operative technique — T1 e ureter will be approached by the most 
suitable route to the segment involved which will give ready access and 
adeauate exposure The ureter is stripped from the peritoneum for the 
distance which will allow the necessary manipulations If a repair operation 
IS to be carried out the less the ureter is disturbetl and manipulated the greater 
the chances of success , , , p xu * 

Total ureterectomy— The resection of the whole length of the ureter is 
invanaWy associated nith the remoial of the kidney The renioia! of tl e 
kidney and the nhole ureter at the same operation is Inonn as a iiepliro 
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ureterectomj the remo%al of the ureter is then referred to as a primary 
ureterectomy If the kidney has been removed and the major part of the 
ureter has been left, the later removal of this duct is then referred to as a 
secondary ureterectomy 

The whole length of the ureter may ha\e to be removed if infection occurs 
m a ureter which has become dilated as a result of a congenital abnormality, 
stricture or calculus But more frequently the removal is necessary for a 
tuberculous or neoplastic involvement of the ureter 

>»EPHRO URETERECTOMY (primary ureterectomy) — Formerly it was advo 
cated that the kidney and ureter should be removed through an incision 
starting in the renal angle and passing downwards and forwards to a point 
two inches m front of and above the anterior supenor iliac spine From there 
it was carried on parallel to, and two inches above, Poupart’s ligament to 
the rectus abdominis sheath Through this exposure access to the kidney 
and the whole length of the ureter can be easily obtained, but, although it 
should divide no nerves, it leaves a weak abdominal wall and has been largely 


gi\en up 

It has been found more satisfactory to remove the kidney and ureter 
through two separate incisions The kidney and the ureter as far as the brim 
of the pelvis are exposed through an oblique incision which starts at the 
apex of the renal angle and is earned to a point two inches above the anterior 
superior iliac spine The kidney is freed and the renal vessels ligatured and 
divided The ureter is now stnpped from the peritoneum to the orim of the 
pelvis The wound m the lom is sewn up in layers, except for a small space 
at the lower end through which the ureter passes The patient is turned on 
his back and the pelvic course of the ureter is exposed through a pararectal or 
median subumbihcal incision Provided the intramural portion of the ureter 
does not need removal, the ureter can be divided proximal to the bladder 
between clamps , the ends are ligatured and cauterized Having freed the 
pelvic ureter up to the pelvic brim so that it can be freely mo\ed with the 
abuommal segment, the lower wound is closed with a drainage tube to the 
ureteric bed, and the whole ureter withdrawn from the lumbar wound which 
is also drained 


If the intramural portion of the ureter has also to be removed, this should 
e one trans^ esically either at a subsequent operation or at the same opera 
tion It the patient’s condition will stand it The bladder is opened and a 
around the ureteric orifice, this is deepened until a 
^ bladder wall with the ureter attached is freed The ureteric orifice 
nf ilift ^nd svitured, and it is pushed back into the retroperitoneal tissue 
The hole m the bladder is sutured and the bladder and 
tlie lom drained The whole ureter is then withdrawn fron^ 


mav lia\p linnn — The decision to remo\e the ureter m two stages 

Or tlir ^ pnor to operation or during the course of the operation 

iinlikeh tn rmoo i" been left at a previous nephrectomj a® 
removal trouble, may gne rise to symptoms which necessitate itf 


mol^Lclras Sr dm?n ^“^ney is removed The ureter may either be 
and rcnlaced m fl possible and the proximal end ligatured, cauterized 
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lilacWcr ami la freed backaatda and npnnrda until the upper half is reached 
and freed The ^\hole length of the ureter i, HJthdraun and the retroperitoneal 
'^pace (Iramed ^ 


ORETEROPLASTY 

Urcteroplastj 13 tlie term applied to those operations which aim at 
enlarging the lumen of a constricted ureter so it is usually reserved for 
strictures of the ureter either congenital or acquired 

OprRATi\E TFcJiMQLF — ^Tlie Site and degree of the stricture having been 
prciioiisK determined bi descending and ascending pjelography the portion 
of the ureter iniohed is exposed by the appropriate route The ureter is 
stripped from tlie peritoneum for a short distance above and below the site 
of the stricture If the ureter is dilated above the stricture the retained urine 
ma) be infected and should be aspirated by means of a hypodermic needle 
and syTinge 

The ureter h drawn to the surface of the tvound by gauze slings passed 
around the duct above and below the stricture The wall of the ureter is 
then incited longitudinally through the stricture and for a little distance 
nbo\e and below The longitudinal cut m the ureter is then sutured with 
interrupted plam catgut sutures (No 0 or 00) traniersely The site of the 
suture 13 drained for a few days by a rubber drainage tube 

Marion advises the passage of a ureteric catheter upwards towards the 
kidnet the lower end of this catheter is passed down the ureter into the 
bladder and is brought through the urethra by cystoscopic forceps He then 
sutures the incision m the ureter over this catheter which is left in place for 
a few dais 


INTERNAL DIVISION OF A DRETERIC STRICTURE 

A ureterotome was invented by R Dos Santos in which a concealed knife 
could be advanced out of a flexible catheter at the site of the stricture 


URETERIC ANASTOMOSIS 

Ureteropelvlc anastomosis — The anastomosis of the ureter to the renal 
{lelws is almost entirely confined to the treatment of hydronephrosis and 
be dnsicrjhpd Jo f-be chapter dcaliqg with that condition 
Uretero'uretenc anastomosis— Operative tecrmque— The segment of 
tlie ureter requiring the anastomosis is approached by that route which gives 
tiic most direct and best exposure as it is essential to have sufficient space 
to carry out the anastomosis The ureter must be mobilized and stripped 
from the peritoneum for a sufficient distance to allow the opposing ends to 
be brought together mthout tension Tliere are three types of anastomosis 
w Inch hav e been employed (a) end to end (6) end to side (c) side to side 
The end to end ennsfomons is the most frequently employed method as it 
requires less mobilization of the ureter to obtain union without tension The 
ends may be cut transversely the method requiring tlie least mobilization 
and therefore useful when there has been loss of tissue owing to resection of 
some portion of the ureter but such an anastomosis tends to stenose (Fig 
102 A) Therefore an oblique division of the opposing ends is preferable if 
sufficient ureter can be mobilized as this type of anastomosis does not tend 
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to stenose (Fig 102 b) The tendency to stenosis may be even further 
diminished by splitting longitudinally the obtuse side of the obliquely cut 
ureter (Fig 102 c) The cut ends are joined by interrupted sutures of fine 
plain catgut (No 0 or 00) 

There is some difference of opimon as to whether a catheter should be 
left in the ureter after the anastomosis, those in favour believe it drains 
the renal pelvis uhen oidema of the suture line would otherwise obstruct 
and also acts as a splint Others beheve that it is conducive to stricture 
formation 

If the kidney is infected but cannot be removed, a nephrostomy carried 



A Trnns\ 

ureter end ® Obhque end to end anastomosis of the 

U !• ntl to end anastomosis »» anastomosis with a longitudinal split of the obtuse side 
lomosis with a longitudinal split of the upper segment on one side 

S‘de to side anastomosis of the ureter 


but it is^ Slid improve the chances of successful anastomosi'^, 

passing doun the ureter* ^ dnert about 50 per cent of the urine from 

metliod the distal^nnrhn^^*r^i!^ *‘*'^ocated by some surgeons this 
of half an inch is made intn°!i. i *3 ligatured, a longitudinal incision 

end linting been duidofl tr just distal to the ligature The upper 

on one side tn ‘^nsversely. has a split of quarter of an inch made 
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into the jouer nml nl«o to spread the split wide open thus dimimshmg the 
likehhood of stenosis The edges of the wound in the lower segment are then 
sutured to tlic wall of the upper so as to produce a watertight anastomosis 
(hig 102 i>) 

•1 ‘■ile/o fif/e This is probably the best method when the 

tipjicr segment is dilated more than the lower Both ends of the ureter are 
ligatured A longitudinal incision is made m both the ligatured segments of 
about three quarters of an inch The edges of the incisions are sutured with 
fine plain catgut so as to form an adequate stoma (Fig 102 b) 

Ureterovesical anastomosis — The implantation of the di\ided end of the 
ureter into (he bladder mat be eamwl out bj the transpentoneal retro 
jientoncal nr the transtesical routes the choice will depend upon the eircum 
stances which necessitate the ureter being implanted 

The usual cause for the anastomosis of (ho ureter into the bladder is the 
intnltcment of the lower end a tcsical new growth or bj a diterticulum 
But it mat also he called for if the lower end of the ureter has been damaged 
in an operation on the pelt ic organs in the latter condition the transpentoneal 
route will prolnbl} be indicated as the amount of scar tissue makes the 
evtraperitoneal route difficult 

rBANSPERITONFAL BQCTE FOR UBETEBOt ESICAE ANASTOMOSIS— C?pcrflflte 
The patient is put into the full Trendelenburg position A 
“ubumbilical mid lino incision is made to open the peritoneal cavity The 
intestines are displaced into the upper abdominal cavity and are retained 
there with gauze pad s 

The ureter is imfiucd at the pelvic bnm and is followed down towards the 
bladder If a fistula has formed as a result of damage during a pelv ic operation 
and it IS found inadvisable to attempt a uretero ureteric anastomosis the 
ureter will bo freed sufRcientIv to allow it to be implanted into the bladder 
w ithoirt tension The end of tlie ureter is now split longitudinall} on opposite 
•iiiles of Its circumference for half an inch and a catgut suture is inserted 
through each of the hah es Tlic bladder hav mg been rendered quite emptj 
bv a catheter is opened b\ a small incision about half an inch long at 
the Mte at winch the ureter is to be anastomosed through this incision the 
ciitures mounted on needles are passed and are brought back through the 
I ladder wall so that when thej are pulle<l tight the ureter will be drawn into 
the bladder and the two halves will be spread out in the manner of a T The 
cilgca of the wound in the bladder are now sutured by interrupted catgut 
sutures around the circumference of the ureter m two rows The first inch 
a/ /.W h.er>e/} Fcid}j>s ■«»>«»■ (Jbe bJa/Ider waU b;v mterrupted 

sutures The iientoneiini is repaired and the pentoneal cavity closed The 
bladder is drained suprapubically some surgeons also like to drain tlie 
evtrav esieal space at the ana^omosis bj an extrapentoneal tube if 
this can be fairly easily earned out A catheter passed up the ureter 
on the affected side is thought bj aome to allow drainage and maintain a 
cliaiinel vrhile healing is going on which might otherwise be obliterated by 
cDcIema 

Transvesical route for uretebovesical anastomosis — This method 
IS emploj ed w hen the low er end of the ureter has become inv olved by a v esical 
new growth or diverticulum bo that the removal of either cannot be earned 
out w ithoiit damaging the ureter 

Operaliie technique — The patient is placed in the Trendelenburg position 
The bladder is opened bj a mid line suprapubic incision The new grow th 
or diverticulum will have been dissected awaj from the bladder The ureter 
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lb exposed on the external surface of the resected flap It is freed sufficienth 
to be brought dou n into the bladder without tension The ureter is di\ ided 
across as close to the bladder as ^ill lea\e a healthy end for implantation 
(Fig 103) 

The \\ound in the bladder is sutured m layers and the ureter is brought 
tl rough this uound and fixed to the bladder mucosa with interrupted catgut 
sutures Thomson M alker placed a small rubber tube alongside the implanted 
ureter which passed through the bladder wall and drained the retrovesical 
space This rubber dram is sewn in with catgut and is left in place until the 
catgut is absorbed This tube acts not only as a dram but leaves a weak 



Trfln«r« 

I niUnr/nn«‘f.*'’ f *■ ' nnnMoincws In*K)t 1— Tl omson W Ikcr s motl o 1 of 

'niUnt tonof.rcl r In«t -M r on e motl o I of implant ng tl o ureter nto tl e 1 1 Her 

bV'scnr T(n "^"*^** prevents the ureter from becoming constricted 

the \wnm?l inad\isable to bring the ureter directly through 

K. ns ? r n sphttmg^the lower end of tl.e ureter 

tibliriue tiitinol w each ho passes a suture ^ ^ 

of tl t I Inddir umm 1 * bladder wall about two centimetres from tlie edg 
I)n\n thm tnntiol <i * Passing towards the ureter bj means of a troci 

tin t< r LrnstK <1 nml f‘>rcc| s is passed and the sutures in the ends of tl 

shniKsl I xtLvntin.. the tunnel together with the ureter A si 

wliidi allow « tin SI ? f P'^ir of ciirv cd scissors at the exit of this tunuc 

I M s n/ i ^ to be spread out like a T nn.l M.ture^> 

to the of the depression u.^ ,„ture-il 
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A ureteric catheter is inserted up the ureter and brought out through 
the urethra and is left in for fi\e da^s The bladder is drained supra 
pubieallj 


IMPLANTATION OF THE URETERS INTO THE SKIN 

This method of draining the kidneys was previousl} popular xihen total 
cjstectoray iras performed and when urine had to be di%erted from the 
bladder for lesical tuberculosis or irreparable lesicovagmal fistula It ha« 
been largely superseded by the implantation of the ureters mto the bowel 
uhich aioids the discomfort of the leakage of urine and the wearing of an 
apparatus to collect the urine Nerertheless some surgeons carrj out this 
operation on account of its low post operative mortaht 3 

Operative technique — ^The patient is placed in the kidney position The 
lumbar and iliac segments of the ureter are exposed by an oblique renal 
incision as described above 

The ureter is defined from just below the kidne> to the brim of the peKis 
It IS stripped from the peritoneum as far distall^ as possible The ureter js 
ligatured and di\ ided o^ er a gauze pad m order to catch any infected urine 
wruch might escape The distal end is allowed to fall back mto the retro 
pentoneal space It is most important to obtain a sufficient length of ureter 
in order to avoid kmkmg or tension of the implanted ureter 

The proximal end is split longitudinally for half an inch and a rubber 
ureteric catheter is passed along it for a short distance 

The point of implantation m the skin wound ma^ be posteriori! m the 
lumbar region or in the antenor part of the wound The former being mo-st 
freimently earned out 

The wound in the loin is now closed in layers and the split end of the 
ureter is spread out and sutured to the skin Thomson Malker advised 
bringing a rubber drainage tube out alongside the ureter so as to produce 
a weak spot in the scar tissue in order to avoid constriction of the ureter 
scar tissue 

The ureteric catheter will be left m for fi\e dajs m order to a!OKl 
obstruction of the ureter bj oedema and to ensure drainage of the kuhiej A 
special ureterostomj apparatus is fitted when the wound is healed 

This operation can be performed on both kidneys at the same time or, 
if the condition of the patient will not allow it the ureter of the opposite side 
can be implanted at a later date 

J F Semple 


TRANSPLANTATION OF THE URETERS INTO THE BOWEL 

Since the British surgeon John Simon m 1851 first transplanted the ureter 
mto the lower colon in man surgeons the world over hare been attracted 
bv this problem and numerous attempts Ime been made vrjth the assnt 
ance of countless animal experiments to deve op the owration and to place 
St on a secure footing The method as here described has evolved from ll.e 
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methods of Stiles of Edinburgh and Coffey of Portland, Oregon USA 
and has largely replaced all others and is now recommended as the best thus 
far devised 

Indications — When this operations as first introduced it^\as almost limited 
to cases of (1) ectopia vesieai but it has proved the best method of dealing 
with (2) other congenital defects associated \Mth incontinence such as total 
epispadias in either sex It is indicated in those cases of (3) vesicovaginal 
fistula m which it has proved impossible to carry out a local repair It has 
also been employed in some few cases of (4) injury above the triangular 
ligament where the surgeon has failed to restore the urethra Transplantation 
is by far the best method of (5) diverting the urine preparatory to excision of 
the bladder for carcinoma where the disease arises primarily in that viscus 
or has extended from some surrounding parts such as the cervix It has 
also been used m cases of (6) inoperable new growth as a means of giving 
physiological rest to the bladder by applying the principle of the short circuit 
Transplantation is also the best means of relieving the misenes of the (7) 
systolic bladder after excision of the kidney for tuberculous disease Doubtless 
there are other indications and it has recently been tried in some cases of 
(8) incurable cystitis As the object of the operation is to use the lower bowel 
as a urinary reservoir it is essential before carrying out the method to be sure 
that the rectal sphincteric mechanism is competent 

General physiological results — The unne is stored m the large bowel rather 
than in the rectum and investigations have shown that it may often flow round 
to the caecum From the bowel the urine is voided per rectum from tune to 
time The intervals between evacuations of the bow el vary but most patienta 
can comfortably retain urine for about three hours Some can sleep through 
the night without emptying the rectum while others require to rise once or 
twice for that purpose This partly depends upon the time of retiring and 
on whether the patient drinks abundantly last thing at night Usually the 
material voided consists of urine and faeces intimately mixed but some patienta 
may pass more or less normal stools at one time and fairly clear urine at another 
In all cases the urine is heavily infected and strongly alkaline but in spite ol 
this proctitis does not occur and there is usually an absence of irritation about 
the anus Most patients have perfect control, m others there may be a httle 
involuntary escape at times, and some few have incontinence, but the latter 
is usually only at night time The rectal function depends to some extent on 

e general health Within the first three weeks after operation the ureters 
ana renal pelves usually show some dilation as demonstrated by urography 
disappear or persist and m a few cases a degree of hydronephrosis 
nf ^ latter probably depends on kinking or stenosis about the si 

tiniiaimi It IS not necessarily progressive, and pyonephrosis is a 

doeqnnt profound alteration m the economy of the ho J 

nhqprx. pd ^ general development or well being Ten patients close } 

were \v.i r f"”" AfK*" to thirty three yelrs after the operatlOT 

like normal ®rdura*y environment and to work and p 

child hoantifT '^'duals In females, marriage can be consummated 
S borrSifhi f patient being the mother of three healthy children 

deformurhavp^ tran^lantation Even males with gr°^ 

disillusionment of ttar partTOT'“‘“'“ 

exposure* o^f the *!l^,*t3hsplanlation — The operation consists in intraperito^j 
ilireetl divided close to the bladder and are then 

implanted directly into the lumen of the lowest part of the pelvic colon 
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The implantation is made obliquely into a submucous bed m the bouel 
u all so that the ureter passes directly from its retroperitoneal course into the 
bowel uithout any kink or twist The ureter must not be compressed during 
its course through the bouel wall either by the sutures extra\ asation of blood 
or tlie products of infection A portion of the extremity of the ureter should 
be redundant inside the bowel so that a nipple like projection results with the 
lumen of the ureter in its centre This is probably the best safeguard against 
narrou mg of the orifice There must be no infection of the site of anastomosis 
as this might lead to pressure on the ureter from inflammatory exudation, 
or to thrombosis with consequent necrosis, or to so much softening that the 
ureter would retract away from the bowel and give rise to fistula The 
technique has non been very much simplified, and is carried out without anv 
special apparatus Clamps are not used either for the ureter or for the colon, 
Coffey s tubes are no longer employed, and Charles May o s catgut guide has 
been discarded Fine 3/0 or 6/0 chromic catgut is used for sutures Drainage 
IS not usually employed 

Should both ureters be transplanted at the san^e sitting ?~Up till quite 
recently it has usually been considered safer to transplant one ureter at a time, 
and tfie wisdom of this course has been borne out by statistics With better 
understanding of the problems involved a simpler technique and more know- 
ledge of after-care, surgeons are tending more and more to carry out a szmul 
taneous transplantation except in chilaren and even m them the hazards of 
a second antesthetic may perhaps balance the only slight extra risk of the 
double transplantation 

Preliminary investigation and preparation— WJienever feasible excretion 
urography should be used m order to demonstrate the condition of the renal 
pelves whether or not the ureters are dilated and the presence of anomalies 
like double ureter It is necessary to take the customary steps to determine 
that the renal function is satisfactory and the operation should not be under 
taken until this is assured Where renal function is embarrassed as the result 
of obstruction with dilatation of one or other renal pelvis with or without 
infection, preliminary drainage of the kidney may so improve the condition 
that the operation of transplantation may be safely carried out while the 
kidneys are still draimng on to the }otns In cases where the improvement 
after renal drainage is only shght it is better to defer the transplantation, if 
necessary for months No attempt need be made to sterilize the bowel but 
the action should be regulated and it ought to be thoroughly emptied on the 
day preceding the operation so that the patient may reach the table w ith the 
ikrgi? ihjsvwi’ dEd- xV^a^-}j’ ^ /lASSiKlf Jf bp Jui^ifxd to pjuJpaMUir to 

protect the kidneys against cob infections by the administration of pot cit 
m adequate doses for forty eight hours precedmg operative interference 
Prophylactic chemotherapy with the suiphonamides has not been employed 
m order to avoid nausea, as it is most important that the patient should drmk 
freely as soon after operation as possible * 

The operation — It is essenial that there should be perfect relaxation In 
most cases this can be secured by inhalation anesthesia if the patient has been 
well prepared and if the anaisthetist is sufficiently experienced When there 
IS chrome cough, or m very big bulky patients spinal aniesthesia should be 
used In children there has been a considerable mortality as a result of post- 
ansesthetic chest complication^, and spinal anscsthesia should be considered 
With proper precautions as to dosage this method is suitable in the young 

The abdomen is opened by one of the antenor vertical incisions The 
• Some of the new ptqjawtions are tetter tolerated 



212 


TEXTBOOK OF 0£>1T0 U R I N A R \ SURGERY 


mid line is satisfactory and is especially indicated in the cases of congenital 
anomaly \\here the linea alba is a wide sheet of fibrous tissue and the recti are 
widely separated If the operation is done m two stages that is to say one 
ureter at a time the original incision can be re opened for the second stage 
and if carefully closed there is no special risk of incisional hernia Either before 
or ]ust after opening the abdomen it is essential that the patient should be 
placed m the Trendelenburg position The small intestine should be encouraged 
to slide out of the pelvis or should be packed away The next step is the 
exposure of the ureter as a rule the right ureter is dealt with first 

In children or thin adults it is readily seen through the peritoneum passing 
over the common iliac artery just before its bifurcation In other circum 


stances and especially in stout patients the ureter may not be so obvious and 
may have to he searched for in the retroperitoneal cellular tissue In any case 
an incision is made through the posterior parietal peritoneum over the line of 
the ureter this should be about 2 in long and should extend from the pelvic 
brim dow n tow aids the bladder The ureter is quite characteristic in appear 
ance but confirmation is furnished by vermiculation which may either occur 
spontaneously or can be initiated by stroking the ureter or by gently pinching 
it with a pair of plain dissecting forceps After identification it is to be gentlj 
isolated by blunt dissection from the surrounding cellular tissue in which it lies 
The ureter is conveniently surrounded by a ring forceps or a tape to provide a 
handle during manipulation it should not be held with a crushing forceps 
During this process of separation some vessels of supply may be torn but 
no vessel is to be deliberately divided When 2 or in of ureter has been 
separated from its bed it is clamped with an artery forcep at the lower extremit) 
which will be near its entrance into the bladder The ureter is then cleanlj cut 
across on the proximal side of the forceps with sharp scissors or a scalpel and 
tne lower pd in the grasp of the forceps securely ligatured with chromic 
catpt carbohzed and allowed to retract into the cellular tissue When the 
ureter is unusually small it should be divided obliquely in order to increase 
mt wS',? B **>6 point of division is caught 

a atitrh fftceps and at this stage it is convenient to put in 

Lml n the ureter into the bowel and for 

introdiicpd '/ It"® catgut and is passed with a round needle 

Is the„ 5?pV"^, f” i ™ thL cut through Its nail and 

crasn ^ to strangle the tissue m 

back ovpf a nrL f suture are left long and the ureter is turned 

prevent the p<j ^ This kinking by turning back will be enough to 

The edVet of and avoids the ise of a clamp across the ureter 

together with twn posterior parietal peritoneum are drawn 

To oV I interrupted sutures 

prepare t^e ureter is to be transplanted the next step is to 

should next be pxo^ m double transplantation the opposite ureter 

implantation the determ.neThe point c 

it would naturallv i-oani, ^ surface of the bowel at the point 

An area of the hovel i?seicri’?'“I!“u™ oblique retroperitoneal course 

or tlie lowest nart nf which is either in the first part of the rectum 

easilj accessiMe m the°nart”'’i* '’c f**® P“tt of the bovol winch w 

happens to bo dealing iST''''’ ’’!'i!’‘* "lueh the surgeon 

stitch at either end nKu demarcated by introducing a guide 

to the opS edttf tu “"'»’'*>.eh will be about IJ m long and wdl ertend 
on he gTde sutuS, lougitodinal band (Fig 105) By dranin? 

guide sutures the area b put on the stretch and made ready for tt' 
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oblique incision If tliere arc anj oMious vessels crossme the line of the 
jiroposeil incision these should be underrun »jth a fine suture and tied 

With the bon el on the stretch an incision is made along this oblique line 
llirougli the peritoneum and muscular coats down to but not through the 
mucous membrane In making this incision it w a help to place the firet two 
tinpers of the left linnd behind the bowel and to press them fon\ard This 
manctu\re steadies and flattens out the bowel and provides a level background 
for the knife If the muscle docs not ° 

retract sufficientlj to expose an elliptical 
area of the outer surface of the mucous 
membrane it can bo cncmirnged to do so 
b\ a light touch of the knife held on the 
flat or being gcntK opened up b\ the 
points of a pair of blunt forceps as is often 
noce«sar\ in the Rammstedt operation for 
conpcmtal stenosis of the torus 

\11 bleeding baaing been controlled a 
«ma!l incision is now made into the lumen 
of the bowel at tiie lower end of this 
oblique cut To make tins opening the 
raucous niembrane is hold up between forceps A very small opening will 
suffice ns it readilj becomes taigcr on even the gentlest manipulation The 
fixation stitcli prcMotis)^ introduced into the end of the ureter is noiv 
rc threaded on a fine round bodied needle which is then passed through the 
aixirturc into the lumen of the bowel and is brought out by piercing the 
wall j in lower down Tlie two ends of the fixation suture may be separately 
pissed through the bowel about J in apart or after being passed throueh 
togetlier one end must take another bite of the bowel so that when the 
ends arc tied the ureter is pulled up against the inner wall and fixed there 
III the position selected 

The next stage is to suture the mwscuhr wall of the bowel over the ureter 
in its submucous bed using a senes of interrupted stitches Usually five such 
stitches are sufficient to draw together the incision of 1| in in length These 
are tied the end sutures being left long to provide a means of steadying the 
bowel A further «enes of sutures are now introduced Lembert fashion, 
commencing bj burjing the ends of the fixation stitch le the point | in 
bexond the end of the oblique cut and the first row of sutures To do this 
eflcctuall\ will require about two more sutures than have been employed for 
burning f/ip ureter ft is most important to faie care tftat tfte cireter is' not 
in anj waj compressed wliere it enters the infolded bowel wall Should this 
happen the ureter will probably be noticed to distend above the last suture 
and this is an indication for releasing one or more sutures and re applying 
them less firmly The ends of the last suture are left long and at the con 
elusion of the implantation are used to anchor the bowel to the cut edge of 
the parietal peritoneum so that the adjacent side of the bowel lies snugly 
against the pehic bnm In this way at the conclusion of the operation the 
xireter passes directly from its rctropentoneal bed into the bowel so that it 
has no mtrapentoneal course AH these matters are shown in the diagram 

(Fig 105) 

If tlie second ureter is to be tran^lantcd at once the same steps are 
taken bait the incision m the bowel wall should be in higher up than 
the first implantation (Fig 106) It is probably safer to implant both 
ureters into the same side of the bowel and to anchor the bowel to the 
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pinetal nentoneum on that aide of the pelvis To carry this out the left 
nretor should be isolated and divided on its o«n side of the colon and 
should then be passed to the ngiit side behind the mesosigmoid (Fic' 106) 
11 the ureters are transplanted into opposite sides of the bouel the parietal 
pontoneum should onl^ he hghtly sutured to the bouel m order to cover the 
ureter so that no part of that structure is exposed m the peritoneal cant\ 
\fter completing the toilet of the pen 
toneum the omentum is crowded into 
the pelvis and the patient brought to 
the horizontal position for cfoaure of 
the abdomen For some three jears 
now drainage from the site has been 
omitted but it is a perfectly rational 
safeguartl and the surgeon need not 
hesitate to emploj it a hne tube about 
J m in outside dnmeter being brought 
from near the site of implantation and 
out at the low or end of the abdominal 
mci'iion or through an independent 
small incision in tfie iliac fossa 

TJie abdominal wall must be very 
carefully closed some througli anu 
through sutures should always be 
u»ed As a last step a tube about 
forefinger size is passed through the 
anus into the ampulla of the rectum 
and fixed to the anal margin by suture This is to prevent the accumulation 
of a puddle m the rectum which might encourage ascending infection The 
w hole procedure takes from three quarters of an hour to an hour and a half 
depending upon whether one or both ureters are transplanted and of course 
the customarj speed of the operator 

MoDIFlc^TIO^<?— of the numerous plans that have been evolved during 
the last few >ears have been rendered unnecessary by the success of the simple 
technique just described Some surgeons believe that it is safer to make the 
implantation largely cxtraperitoneallj An oblique incision in either iliac 
fossa is emplojed only one ureter being dealt with at a sitting Tliey argue 
tliat if leaklge occurs there js no risk of peritonitis 

Difficulties — Occasionally it maj be difficult to identify the ureter and 
especially where there is periureteritis or deep \ ray therapy has been em 
ployed In these circumstances the ureter may be thickened and rigid and 
may not \erraiculate The ureter is very constant in its course over the pelvic 
brim but it may adhere closely to the peritoneum and be pushed aside with 
that structure ^o other anatomical structure has the same position or takes 
the '>ame course though sometimes in children the obliterated hypogastric 
artery may be the cause of a little doubt but it does not vermiculate and is a 
rounded cord w Inch does not flatten when palpated between the finger and 
thumb If the ureter is unusually fnable the transplantation may have to 
be made much higher up — perhaps 3 in below the kidney 

Tlie unexpected discovery of a much dilated ureter may be embarrassing 
Such ureters hav e been transplanted with success by tlie method just described 
but It may not be possible to bury them in the u&ual way as this may lead 
to obstruction by infolding In these circumstances the cut end of the ureter 
may be sutured end to side to an mcision in the sigmoid just a httle larger 
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than the lumen of the ureter The union may then be tucked into the bowel 
b\ one or two looseh applied purse string sutures as in the Kader Senn tjpe 
of pn-strobtonu Double ureters of the same size should usually be mdepend 
enth transplanted but if one is \er5 small it maj be doubly ligatured and 
duidcd at its lower end the principal ureter being transplanted m the usual 
wa\ If the double ureters he so closelj side by side as to be \irtuall} one 
double barrelled structure thej may be transplanted together as though single 
lUMEDlVTE \FTER PROGRESS AND TREATMENT — There should be nO shock 
and \cr\ little upset of anj sort Urine may be discharged into the rectum 
from the out'iet but it is more usual for uresis to be delayed for about si\ 
hours If there lias been anj doubt about the activity of the renal function 
the patient should reach the ward with a glucose saline drip tn situ and this 
IS continued until there is a free discharge of urine from the rectal tube hen 
the patient recoaers from the anaisthetie the drinking of hot water is allowed 
and in the absence of aomiting or distension encouraged In fortj eiglit 
hours or so the patient maj be able to take some solids and thereafter soon 
desires ordinarj diet Some patients \ omit a good deal and a moderate degree 
of distension is not uncommon Such symptoms nearly alwajs clear up as 
soon ns uresis is freelj established 

If there IS no CMclonce of renal secretion by the end of six hours actne 
steps should be taken to encourage it It is onlj in cases with rather poor 
renal output or m which uresis is delayed that the intravenous sodium 
puliihatc 4 T per cent is cmplo>cd * The rectal tube should be removed m 
four (lavs or earlier if it is much resented Thereafter tliere maj be 
mtrntincncc for some dajs especially m children and adults inaj have 
virv fro(|Ucnt calls— perhaps cverj hour They maj be able to exercise 
control for about an hour at a time b> the end of a weel Even children 
nc(juire rectal control fputc cjuicl and nearly alwajs by the time thej are 
rcadv to leave hospital m three or four vceeks Of course some education 
usualK necessarj and to this end it maj be a help to keep tlio bed pan in the 
bed \ capable and understanding nurse will usually manage to assist even 
small clnldtt n to accjuirc control w ithin this time There is nev er any difficulti 
about movement of the bowel for the flow of urine into tlie colon acts ns n 
Bufiicient Htnnuliis If distension persists and tlic tongue is dirtj one gram of 
rnlninel is helpful I neniata should be avoided for fear of disturbing the 
Mte of ntn^tomosls Pituitarj maj be required 

Immuuvti comi 1 1C vtioss — \miria chest troubles, peritonitis extra 
|Kntonpal inllaniniation and ascending renal infections are the infrequent 
trouiilcH umUr this head Uetrojientoncal inflammation must especialls be 
Minu 111 mind m malignant cn'.es vMth some infection of the ureters I’er 
mh ent (hstdiHion local tcndenicss m citlicr iliac fossa quickening iml 
euvatfsi leiniKTature anorexia and general malaise about a week after opera 
ion art v(rv Hiiggesti\c of mtra or cxtmjientoncal infections about the site 
o! aimsionuHis Such conditions arc grave but not ncccssarilv fatal \ local 
fs a )s<'i‘ss nmv form and after evacuation either through the v\ound or b\ 
incKion mav Ik- followed In urmarv fistula and rccoverv Some infection of 
Hip kidnev und to 1 « fo fixiiuent ns to be looked upon ns part of the normal 
a (^ceiirt more recent jenrs it has seUloni occurred possibl} owing 

to the Mim hfieation of tin ttcimique \\ hen it occurs most cases turn out to 
iH nuld hut ( vui so till onset max be sudden and alarming and nttemM 
with coiiMdimble pin, ml disturbanirc nnd high temperature \8 a rule ihi-' 
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XOOR settles doHn leiMng a awollon tender kidney with gome fever as the onlv 
imlication In the more <icnons tjpes things go from had to norse until the 
intirnt pre ents the pitture of acute ascending p>eloncphntis Sometimes 
drnij)nj.c of the kidiiev jiclus nnv be life-sat mg In Iijs anvicty and appre 
Jirnsion about these special eonditions the surgeon must not forget that these 
jationts are liable to tiic occasional complications attending on laparotomy 
for nnv piirpo e intestinal olisinictions and burst noumls are not unknoira 

■MofiTviiTV — The mortnhtj rate depends to n considerable extent on the 
condition demanding the ojicntion In the non malignant cases and especiallj 
the congenital deformities it should be \cr> Ion — perhaps 5 per cent or less — 
but in the malignant cases sncji a low rate is not to be expected if the possible 
iicU aiitagc-> of the oiHration arc to be offcrcil to the greatest number of sufferers 
In this t\po of case it seems justifiable to hope that the mortabty maj be 
kipt down to about 10 per cent though the second stage of the operation for 
llu removal of the bladder ina\ add considerably to tliLs figure In children 
some deaths Imve licen due to ehest compheations and to the exanthemata 
and the v. v dom of choosing the t.uuvmer months for the ordeal and of keeping 
children in hospital for a fortnight before operation should be stressed 

\\ lUN TO Tn wsrL-VNT THE SFCOSD tmFTFR— U hcu the two stage method 
n emplovcd there is no slated time for dealing with the second ureter and the 
interval must dejicnd on tlic progress made after tlie first intervention If 
all goes vvell three weeks basprovcil a proper interval should it be otherwise 
the surgeon must bide his time The only error is to intervene too soon In 
the actual intervention tlic original incision is re opened There may be a few 
nclhe•.^o^^ but the. are not hkclv to be troublesome The site of the first 
anastomosis will Ijc securely sealed off and should not be interfered with 

SoMP LiTt SJQUFUF — Uccumng renal infection calculus and rectal 
incontinence arc the special sequela? Inte^t^nal obstruction and incisional 
iiemia arc no more frequent than after abdominal operations of similar 
magnitude 

Special groups ol cases— CoNorvirvu vnomalies— Of those the commonest 
H ectopia vcaieo? which ii aaid to occur once in erery fifty thousand births 
Tlic next arc the IcA'ser degrees of the same condition such as complete epi 
spadias in the male and the corresponding anomaly in the female known as 
ftubsympliysial epispadias In this group the age at which to operate is an 
important problem The optimum time will occur somewhere between four 
and SIX but it IS not so much a question of the number of y ears as of the con 
dition and whatever the age the operation must not be earned out until the 
child rs m established good hcaHh 'Many a child at four is better fitted for 
the operation than otlicrs at six But it is never too late to consider operation 
if congenital deformitv is the indication and cases have been successfully 
dealt w ith at fifty As a rule children do better than adults and it is sur 
prising how readily they accommodate themselves to the altered physiological 
condition In this group cases occur with weakness of the anus or even 
incontinence and occasional prolapse If one of these states is associated with 
some degree of spina bifida and perhaps weakness of the lower limbs no 
improvement can be expected and transplantation into the usual site is 
contraindicated 

Mate patients often hav e inguinal hernia but this is not a contraindication 
and radical cure can be carried out after successful transplantation In the 
actual conduct of the operation in young children the surgeon may be 
reminded that m complete ectopa there is no umbilicus and that the lines 
alba IS as wide as the separation of the pubic bones In the abdomen the 
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pirts are naturally small and delicate and suitable fine instruments must be 
available Otherwise there is no essential difference from adults In ectopia 
the exposed mucous membrane of the bladder is a distinct danger for many 
examples of the subsequent development of epithelioma in adult life have 
been recorded Quite apart from this risk it is offensive to the eye may give 
rise to an unpleasant discharge and is liable to mild injury and excoriation 
In either sex the bladder should be removed when the health is properly 
stabilized after successful transplantation probably a year later This should 
be combined vith some sort of plastic repair of the mons veneris in females 
and the penis in males 


Marnagt — ^With the lesser anomalies the question of marriage is often 
raised and e\en m complete ectopia patients of either sex ha\e sought the 
consolation of matrimony The female with a normal partner may pro\e 
fruitful and there is no reason why such marriages should not be happy 
There appears to be no special risk m pregnancy and since the pubes are 
separated labour is often easy In the male sexual gratification is said to 
occur Now that the transplantation is less likely to be attended b} 
troublesome sequelae surgeons should welcome the opportunity of carrying 
out more careful and complete restoration of the genitalia 

oepwroiton of the. 'puhic bones — In the case of complete ectopia the symphjsw 
IS separated but the pubic bones are connected by a very strong ligament 
In adults this separation may be to the extent of from 4 to 6 m It is often 
assumed that such a degree of separation will result m marked disability 
u though the upper part of the thighs are more or less widely separated and 
le patient walks with a characteristic gait the victims are usually quite 
strong and able to carry out ordinary activities without impediment Attempts 
at approximation by operative measures have not been successful 

bladder— When this is the indication tie 
ftnnirt 1 cannot be divorced from the transplantation In 

nroppt'dmfr necessary to venfy the exact extent of the growth before 

wall nf the I ^ /,*’^^^P^®^ntation Exploration by palpation through the 
oi)emn<T iim «« Can be carried out througli the mid line incision before 

emntiod hv ? this purpose it is necessary to have the bladder 

bSs to operating table The mcismn is made from urn 

PcntonoaWweiio ‘l^opened m its lower two thirds down to the extra 

and bcinp pniTiiv ^ httle blunt finger dissection the bladder is exposed 
position ^lip ^ determine by palpation through its wall the 

Urn linien int Td the ^owth without opening mto 

be ascertainod fmm to proceed the condition of the lymph nodes ma.) 

for suh enSent Pv^ " Pentoneum Even if the grow th Js not suitable 

proudeplljamlo4cilrp!l°r" decided to transplant the ureters to 

out the transnlantflt.nn^^ rmtable and progressive lesion hen carrying 
of the ureters or Rmn« these cases there may be some unexpected dilatatio 
thick and rigid and “ result the ureter may be rathe 

'orj gentU handled "reter is friable and must b 

BufiicicntU roonn bo that ureter m the bowel wall must bo mad 

rnkofeomp^slon ^e laid m and oversewn without 

best to implant' them b'lnhTn'^*^ " matter of moment It is 

inch or so higher than the r, w® 

across to the riglit behind t ^ necessitates bringing tlio left ure 

exiK)se<l on the right of that S *”®f®^>e»«oid unless indeed it can be , 
t structure If tlio double implantation is rna 
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into ono w(1p then tlio bo«el should be ancliored to the pelvic wall as 
mttidoticd m the description of the standar<l technique On the other hand 
if the ureters are transplanted on opposite sides the bowel should not be 
anchored lest the fixation of one side maj produce an undue strain on the 
opjxisite transplantation in \ane<l distension or movement of the bowel 
If there is am qtiestion of the integntj or security of the implantation 
or marked inflammatory chanpe which might be followed by thrombosis and 
necrosis a rvibfior tube siiould be brought from the neighbourhood of the 
union and out through the lower end of the abdominal incision or through 
an mdei»cndont sruall incision m one or other ihac fossa This may be the 
means of jireventmg a fatality from peritonitis 

I special care should he taken with the suture of the abdominal wall as 
m victims of ninhgnant disease these incisions have not infrequently given 
wav A very careful watch must le kept on the renal output though in 
rises with vigorous uresis before operation there will probably be no anxiety 
It is probablv safer to give continuous intravenous saline from the outset 
and if at the end of six hours there is no uresis then the sodium sulphate 
Kolution should be fiiibstitufed As soon as the patient can drink without 
di comfort he should he encouraged to do so hot tea lemon water or well 
diluted whisky are cfTicienl and safe dmrcties If after some days the patient 
Ills a frequent desire to v oi<l urmc per penam or there is suprapubic distension 
and tendomes-s or pj rexia not otherwise explained a catheter should be passed 
ami if necevsirv the bhdder imgatei! flie actual excision of the bladder 
should not be undertaken until the patient has made a complete recovery 
from the transplantation It shouhl not be sooner than a month or longer 
tlmn throt and the patient should always be well enough to be up and about 
for a few dav« before it is undertaken 

Is vp«iicovAOiNAL HSTtLA (hcro have usually been many attempts at 
rcjwir with risk of infection and patients arc often morbid as the result of 
crave <ll^a{»lIOtntmc^t 'Much care must therefore bo taken m the preparation 
of the patient Should the condition be a urcterovagmal commumcation 
onlv the one ureter need be transplanted 

Iv s\iTouc JiLAPPER following nephrectomy for tubercle it is e'^sential 
to be sure that tlicrc is no actirc tuberculosis in the unmry tract Ihese 
pitieuts are often w orn out by their distressing comUtion and a rest m hospital 
before operation and a long conralcsccnce afterwwls under the most favour 
able conditions that can bo provided vvdl help the maximum benefit to be 


obtained 
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CHAPTER XVIII 


THE SURGICAL ANATOMY OF THE BLADDER AND THE 
PHYSIOLOGY OF MICTURITION 

THE SURGICAL ANATOMY OF THE BLADDER 

T he bladder is a muscular sac which is perforated inferiorly by the 
urethra through which it expels unne intermittently and inferolaterallj 
by the tw o ureters through w hich it receives urine It is lined by mucous 
membrane w ith a transitional epithelium continuous at their respective orifices 
w ith that of the tw o ureters and the urethra 


ATTACHMENTS AND RELATIONS 

The inferior part of the bladder round the internal urethral orifice is 
immo\ably fixed to the base of the prostate m the male Since the prostate 
^ small amount of anteroposterior movement the position 
\*“ernal urethral orifice remains nearly constant in all stages of distension 
of the bladder ^ 

The fixation of the bladder depends chiefly on its fixation to the prostate 
an on certain thickenings of the pelvic fascia which secure both it and the 
r It IS held to a slight extent by the 

of the peritoneum and by the urachus The urachus is a fibrous 
anterior surface of the bladder just below its apex 
riflfro rtr. umbilicus under the peritoneum and makes a median 

1 1 posterior aspect of the anterior abdominal wall 
aiul nrnlfni important fascial structures which fix the bladder 

If thP of the pelvic fascia which does not 

b\ diMchntr 11°^ surface of the prostate is approached from the penneuni 
to the recto urethralis muscle which fixes the membranous iiretlira 

between thn n the rectum the finger enters a layer of areolar fascia 

of the reSnm Thisis Denonvilliers fascia Separation 

bladder in front in tl^ prostate vesiculse and posterior border of the 

no hleedinn Tin ^ fascia offers no resistance to the finger and causes 

of tlie prostate M ®»""ot be passed forwards between the side 

..Pl" r ‘ 1 ;' attempted at the level of IhJ 

extendinL latcralU^tn bladder a hard thicl object is fdt 

the lateral true liLamont^ ^r^!i ®^.V'® P®*'*® fbis is the posterior bonier of 
IS no firm fixation nf *1 ^ bladder It is therefore evident that there 

connective tissue betweVn it nnTi^ ***^*’*' bladder but rather that the 

IS so loose ns to make inov enin ♦ \ front and the rectum behind 

of the rt ctiim or bladder occu?*^ between them easy w hen changes in distension 

rn.iln Mfmi'iml'mt''lhe'pro«alir'’^^^^ consists of tno parts the thickened 
fascia) ami the fa.cm eoc'crin 'osictl a enoiis plexuses (pon'a«“' , 

o the internal surface of the levator am (visccrai 
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pohic fascia) The fixation is brought about by tlie fact that the perivascular 
fascia IS continuous centrally uith tlie wall of tlie inferior part of the bladder 
and the superior part of the prostatic sheatlt and pewpherally with the pen 
oslcuni of tjie posterior surface of the pubis and the visceral pelvic fascia lateral 
to it The thickenings of the parts of the perivascular fascia which arc con 
tiniioHs m this nay are called the anterior (pubo prostatic) and lateral true 
ligaments of tile bladder These ligaments and the fixation of the membranous 
urethra to the triangular ligament are all that firmly fix tlie bladder and 
prostate As the anterior and lateral true ligaments are fixed to both the 
prostate and base of the bladder they exclude the possibility of torsion both of 
the bhdilor round its own ne<dv and of the bladder and prostate round the 
membranous urethra 

The anterior true ligaments of the bladder contain a large amount of 
plain muscle besides fibrous tissue Medially they have well defined borders 
u Inch are separated by a narrow space across w hich the ligaments are contmu 
ous onl3 by thm arooKr tissue tAterally they pass into the lateral true Iiga 
ments from whidi they are not clearly separated Anteriorly they ate attached 
to the {jostenor surface of the pubis below ita middle Posteriorly they blend 
witli tlie anterior muscular commissure and fascial siieath of the prostate and 
with the adjoining part of the bladder wall 

The lateral true ligaments of the bladder are thicker than the anterior 
true hpments They are fixed medially to the sides of the base of the bladder 
ns far back as its perforation by the ureters but no further and to the adjoining 
part of the prostatic sheath Lateralh the lateral true ligaments are attached 
to the white line (arcus tendineum) which is a thickening in the visceral pelvio 
fascia extending from the posterior surface of tlie pubis backwards to the 
lechiftl spine on the medial side of the uppermost part of the levator am 
ami behind this to tlic fascia covering the pynformis and to the front of the 
«acrum 

The sheath of the prostate below the attachment of the ligaments is formed 
b) the parts of the visceral pelvic fascia intervening between the sides of the 
pio‘*tate and the Ie\atoT ani Tfiese become continuous with each other on 
the posterior surface of the prostate and bmit I>enon\ ilhers fascia anteriorly 
Below the sheath of the prostate becomes continuous with the triangular 
ligament 

In the female the inferior surface of the urethra and part of the bladder 
immcchatelj behind the uretliral onfice are fixed to the anterior wall of the 
% agina and behind and above this to the anterior surface of the cervix The 
affxched area is greater than in the male extending ireJl behind the uretenc 
orificea On the other hand the stnictiirea to which the bladder is attached 
are less fixed than is the prostate The anterior and lateral true ligaments 
of the bladder have the same arrangement as in the male except that the 
perivascular fascia surrounds the vesical vaginal and uterine veins their 
medial attachment is therefore to the same part of the bladder and to tl e 
adjoining parts of the vagina and ceivix 

The bladder acquires some fixation from the reflection of the peritoneum 
In the male ivith the bladder empty the peritoneum passes from the antenor 
abdominal w all and sides of the pelvis on to the superior surface of the bladder 
the whole of which it covers Posteriorly in the mesial plane the peritoneum 
passes round the posterior border of the superior surface either on to the 
anterior surface of the rectum or on to the lower parts of the vasa where these 
are contiguous and from them on to the antenor surface of the rectum The 
reflection here forms the bottom of tl e rectovesical pouch of peritoneum On 
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either side of the mesial plane the pentoneiim passes off the superior surface 
of the bladder on to the inferior part of the vas and immediately lateral to 
this on to the superior part of the vesieula seminalis More laterally still 
it becomes continuous with the panetal peritoneum on the side of the pelvis 
as already stated 

The reflection of the peritoneum from the anterior abdominal wall on 
to the superior surface of the empty bladder of an adult is commonly slightly 
behind and below the superior border of the symphysis pubis m a dead body 
During hfe with each respiration there is a considerable differential mo\ e 
ment in a vertical direction between the bladder with the attached pen 
toneal reflection behind and the fascia transversalis in front Because of the 
relative absence of fat this is more easily seen in a child than in an adult It 
follows that in a living person the peritoneal reflection m the mesial plane 
antenorly cannot be regarded as a fixed point Dunng operations a force 
which is inappreciable may displace it considerably In consequence on the 
one hand it is easy to do a suprapubic cystostomy when the bladder is empty 
unless it Ims been dragged downwards by perivesical disease while on the 
other the bladder may be accidentally opened if an incision of the peritoneum 
IS continued down to the symphysis The fascia transversalis close above the 
pubes IS a well marked sheet which commonly has fat on both sides of it 
between the Imea alba in front and the peritoneum and below the 
"&11 of the bladder behind It is attached belon to 
Riari/ia.. 1 pubes immediately above the anterior true ligaments of the 

foonin 4 - ^ potcntial spacc filled with loose fat is thus formed between the 

nt Til. anterior wall of the bladder this is the prevesical 

SLthrf nr extravasates after a rupture of the posterior 

dQwnun?^« fc « itoneal part of the bladder The spread of the urine 

the deen sid#* hgament so it occurs upwards on 

Af J? a anterior abdominal wall 
of the bkfllur^rtn 4 *^ the peritoneum from either side of the superior surface 
the naravesipfll '"i? front there is a shallow depression called 

obliterated hvTinffa^f The bottom of the paravesical fossa is medial to the 
verse (umbilical) artery aiid to the vas deferens \ trans 

peritoneum vesicalis transverse formed by reduplication of the 

vesical fossa m l}?*? superior surface of the bladder on to the para 

A broader ridee tho of the internal abdominal ring on either side 

border of the projects backwards from the posterior 

upper limit of the crescentic edge posteriorly forms the 

its two lajers pouch and contains parts of the vasa between 

wards with the'^fnilnw?®^®® enlarges upw-ards outwards and bach 

carried upwards behind peritoneal reflection m front is 

of the abdominal wall pi tfansversalis so that a considerable part 

peritoneum f21 Th*. symphysis pubis is not covered by 

peritoneal reflection bladder rises above the level of the 

co\ ered bj its peritoneum peritoneal reflection part of the bladder 

anterior abdominal wall niVi? the parietal peritoneum of tlie 

up on to the sides of the bHrinl"® of the pelvis is taken 

the sides of the bladder mir. ^ obliterating the paravesical fossse and bringing 
(4) In the narrow space obliterated hypogastric arteries 

IS reflected from the postenr.^ k i parts of the vasa the peritoneum 

directly on to the anterior superior surface of the bladder 

ace of the rectum Therefore with filling tim 
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arat°p^teriorIy'°” considerably raised in front and at the sides hut Jiardly 

. , Peritoneal relations of the bladder in the female differ from those in 
le male in that the peritoneum on its supenor surface is reflected on to the 
anterior simace of the uterus at the junction of the cervi\ nith the body 
sacrogenital fold is attached anteriorly to the posterior surface 
ot the uterus and does not leach the bladder A peritoneal recess the utero 
\ esical pouch is present between the body of the uterus and the supenor surface 
of the bladder An important consequence of the difference in the peritoneal 
relations of the bladder m the tno sexes ts that the pelvic colon is m contact 
nith the posterior part of the superior surface of tlie bladder in the male 
nhereas the uterus and vagina intervene in the female a pencohc abscess 
arising from disease of the pelvic colon can therefore perforate the bladder 
usually far back behind the trigone on the left side in the male but not in the 
female 

BLADDER MUSCLE 

The muscular coat of the bladder (Eths I8o6) consists of three layers 
(J) external (longitudinal) (2) middle (circular) and (3) internal (longitudinal 
or submucous) There is a considerable interchange of bundles between the 
three layers so that they cannot be separated completely from each other 
n ithout cutting through muscular bundles 

The extern^ layer consists of longitudinal bundles passing from the apex 
to the base and is best marked below and m front Above the fibres are 
inserted into the peritoneum covering the superior surface and some are pro 
lonwd into the urachus Below the fibres m front are partly attached to the 
back of the pubes by the anterior true ligaments of tne bladder and partly 
continued over the sides and anterior surface of the prostate to end in its 
sheath Belovs and behind the fibres pass into those of the deeper layer and 
of the prostate In the female they reach the fascia over the vagina 

The middle layer la thickest towards the neck of the bladder where it 
forms a ring which communicates extensively with the other two layers 
4t the urethral opening it becomes continuous with the muscle of the prostate 
or m the female the circular bundles surrounding this part of the urethra 
The internal layer is thinner and less complete than the other two In 
the lower part of the bladder the bundles are longitudinal higher up they 
are thin and irregular in direction At the urethral opening this layer becomes 
continuous with the submucous layer of the urethra The ureters pierce the 
outer and middle coats of the muscle of the bladder Most of the fibres of 
the ureteric muscle pass medially to unite with those of the opposite side the 
remaining part of the ureteric muscle joins the internal layer of the bladder 
muscle and passes obliquely downwards deep to the mucous membrane of the 
trigone to the submucous layer of the urethra 

IKTERIOR OP THE BLADDER 

The interior of the bladder vanes greatly m shape and in the appearance 
of its walls according to the degree of distension except m a small region 
below which is related to thi three orifices This region is called the trigone 
it is the shape of a nearly equilateral tnmigle with each of its sides concave 
outwards The trigone is developed from mesoderm whereas the rest of the 
bladder is developed from the endoderm of the cloaca it is more conspicuous 
in the male than m the female Its postenor aide is best defined and is formed 
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by the interureteric bar a smooth transverse ridge at or near the ends of vhich 
the ureteric orifices are situated The tvo remaining sides which are often 
asymmetrical cur\e forwards and inwards from the ends of the interureteric 
bar to the posterior edge of the internal meatus The trigone is slightly raised 
abo\e the neighbouring parts of the interior of the bladder its surface is 
smooth in all degrees of distension of the bladder and its area increases little 
if at all with increasing distension of the bladder In the adult male the 
trigone in front of the interureteric bar is red the colour is due to numerous 


closely set small vessels in the mucous membrane which run antero posteriorly 
The rest of the interior of the bladder appears nearly white with widely 
scattered small red tufts of vessels These vessels increase in number and 
size if fluid introduced into the bladder is too w arm if retention of urine has 
just been relieved and also m many diseases of the bladder In a moderatelj 
distended bladder the interior is smooth unless the bladder is in a state of 
contraction when smooth ridges formed by the contracted fasciculi appear 
lunmng in various oirections and leaving depressic ns between them If the wall 
of the bladder is hypertrophied from ha\ ing contracted against an obstruction 
ot long duration the ridges and depressions are permanent and remain after 
death the ridges are then called trabecula? and the depressions when large 
enough sacculi Whether or not hypertrophy is present the ridges and de 
pressions are most marked near the posterior angles or horns of the trigone 
nearly empty bladder ndges of another kind called ruga; appear 
ihe mucous membrane of the bladder is less resilient than the muscle there 
volume alteration one must move on the other This sliding 
tho 1 ^ 11 ® 1 of loose connective tissue which separates 

Aa tha vni® ^ncous membrane everywhere except on the trigone 

-I^® bladder diminishes a stage is reached when the mucous 
It reata ii- Ii? shrink to the area of the muscular layer on which 

thf>a«i ora accommodate itself to this area by forming folds 

onlv Piir-m PS® ^bey consist of reduplications of mucous membrane 
to h*?na.o^iT®i ‘“i® *‘®®®n'blance to trabeculae they are thicker and 
in the unatarir.,. ® transversely disposed Rugse are most conspicuous 
\\ hen nart nf ti. bladder from behind the trigone backwards 

such as somp membrane has become less resilient from disease 

bladder is innflpt-!j +®7 ®^®ystJtis the rugae may remain m this part when the 
The shane nf tt ^ m have been mistaken for grow tbs 

shape of its interior af subject is best ascertained by the 

some radio otianno tound by radiography when the bladder contains 
and Sgahtzer^ 10221^^ (^‘^btenberg and \olcker 1905 Hryntschak 

bladder it is better tB f ® ®bape alters greatly with contraction of the 
^enouslv rather ^*'® opaque substance should be given intra 

filled rcstinrr bladder ^'^vesically It is found that the shape of a partly 
of gra\it\ on its enTifor,f^®® position of the subject from the action 

tension the superior surW^,c^ sunounding viscera With a low dis 

angled tnancle with th is concave or flat and the shape that of an obtuse 
P.rt of the rna;Trrh°T* m a lateral view the posterior 

imbcs The transverse A and the anterior part rises well above the 

men ^\lth increasmcr , is considerably greater in women than in 

the superior surface ^on\ inferior angle becomes less obtuse and 

becomes grcatlv dimin.«i,«A®* i ~'**’iig contraction the transverse diameter 
slightU greater than tho ^be shape rounded with the vertical diameter 

«lncIilcadtoconstintcontrarw'®^.u‘*!'? Pe™“nent in diieves 

tion of the bladder such as cystitis 
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THE BLADDER IN CHILDREN 

In ft neB born child the bladder js pear shawled with the narro« end down 
nards and the internal meatos at its lowest part There is no floor to the 
bladder lor the trigone is situated nearly \ertieally and js only shghth differ 
entnted from the surrounding mucous membrane When empty the bladder 
is flattened from before backw ards The tngone remains in the upright position 
m children and onl} becomes oblique shortly before pubertj 

At birth the peritoneum co\ ers part of the posterior surface of the prostate 
this co\ering disappears in a few months and bj too 3 ears the reflection has 
risen to the let el of the uretenc openings its usual level in adults 

At birth tlie urachus corresponds to the apet of the bladder Later at 
an} rate bt tuo and a half jeare the urachus is attached to the anterior 
w all but rises to tlie hlgliest point again as the bladder fills There is a tn 
angular area witli its base on the pubes ind its apev upwards uhich is free 
from peritoneum and where the bladder lies against the anterior abdominal 
wall W'ltli the bladder empty this area IS about cm vertically it increases 
as the bladder fills and diminishe« with age as the bladder sinks into the pehis 

VESSELS AND NERVES 

The bladder is supplied b 3 two pairs of arteries which are branches of 
the anterior diMSion of the internal iliac (h 3 pogastnc) aitery The superior 
%eMcalarter 3 is at its origin part of the htpogastnc (umbilical) artery which 
has not become obliterated at birth It crosses m front of the ureter from 
without inwards and arrives at the side of the bhdder where it divides into 
branches which are distributed to the upper part of the bladder The superior 
vesical arterj is not surrounded by any special thickening of the pelvic fascia 
so tliat there is no fixation of the part of the bladder with which it first comes 
in contact to the side of the pelvis The branches of the superior vesical arten 
anastomose with those of the arter\ of the orqiosite side and w ith those of the 
inferior vesical arter 3 The inferior vesical artery passes downwards from 
its origin and reaches the base of the bladder in tiie lateral true ligament it 
gupplie« the inferior part of the bladder the prostate and vesicula and its 
branches anastomose with those of the superior vesical and middle hieinor 
rhoidal arteries In the female the vaginal arter 3 takes the place of the inferior 
lesical it sometimes arises from the uterine 

rVie vCTiu. O’/ (}w iflsddss' •ViVimwAw'y ^sp^ftv AWtv hbe Awtnr.ru'J aIvw wivtis 
but their course is complicated by their connections with venous plexuses 
of other peh ic organs Tliese plexuses are of surgical importance because 
in adults they are commonly the seat of phlebohths (calcified clots) which 
were shown by Fenwick and Kidd (1908) to be the cause of small shadows 
found in radiograms of the pelvis and sometimes mistaken for those of ureteric 
stones 

The veins of the pelvic plexuses are well provided with valves but to 
find these it is necessary to examine children or young adults as m liter 
life many disappear and then the veins become dilated (Fenwicl IS80) 
The dorsal vein of the penis which is valvetl passes under the subpubic 
hcrament and then divides into two Each br-inch usually communicites 
wdh the internil pubic vein and then passes along the side of the prostate 
w here it forms w ith the v eins of tbe prestate and other tnbiitanes the vesico- 
proitatic plexus (labyrinth of Santonm) As these veins travel backwards 

15 
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tlic\ recci\e the ^elns from the bise of the bladder and finallj emptj into the 
internal line %eins halves are present in all parts of the \esico prostatic 
plexu's from its beginning at the pubic arch to its end in the internal iliac ^eln 
The onU \ems from the bladder Tihich enter the \esico prostatic plexus and 
ire not \ahcd are those from the inferior part of its anterior surface \ 
\ortuancm begins on the subpentoneal surface of the bladder runs downward** 
and forwards in the middle line ofthe upper two thirds of the bladder bifurcates 
and cither branch opens poetenorlj into the \esico prostatic plexus The 
\cms of tlie lateral posterior and inferior parts of the bladder open into the 
jiostenor part of the i esico prostatic plexus and are \ al\ ed 

The limphatics of the bladder dram chiefly into glands which he along 
the posterior part of the external ihac vein and into others which lie along 
the internal iliac vessels 

The nen cs of the bladder arise from tlie spinal cord in tw o groups of spinal 
roots which are separated from one another a lumbar group passing to its 
distribution bj the sympathetic and a sacral group (see p 228) The sacral 
nones arc the more important because their division on both sides leads to 
• isor^aniration of micturition this accident sometimes occurs in evcisionof 
le rectum The branches of the sacral nerves to the pelvic viscera arise from 
ic anterior asjwcts of the third and fourth and sometimes of the second 
» forwards round the sides of the rectum toward' 
° 1 * in the inferior part of its lateral true ligament Just 

"i"^i* !? bladder they break up and form a dense plexus the i>ehic 
tbr. ^ joined by the fibres of the liypognstnc plovus from 

hln«!d/»f n. of the pelvic plexus arc distributed to the 

Idadder and other pelvic viscera 

m frnlfi ^‘^^^bar roots (sympathetic) pass into the pelvis 

Kidp< <^oiumon iliac artery close to its origin The nerves of tlie two 

the biK A? in front of the fifth lumbar vertebra forming 

half (ji<b nf t'l hypogastric plexus divides into a right and left 

<a<li of which pas«)cs downwards to join the corresponding pelvic plexus 


the physiology of micturition 

RESIDUAL URINE 

fimctjon'iTtn r” muscular reservoir wlio'c onlv 

vn's thcait orn^n.iV?”^ shorter periods and to expel it at inter 

nrrnn^f nu m h that tli°" *** mntiirition 1 he ohv loiis adv antngc of tin 

It windd if tiriiu i.«i 'i smells of its own urine to a less evtint than 

li^^ilv t(i Im d«t(,i,.i 1 * secretion rate and therefon H le*-'' 

I he fuiHtuni nf if herbivorous or by its jirev if carnivorous 

tl* Id »«ld( r of nimil "ivtcr for the us© of tlic animal whitli is jtri'int m 
Mm tumio 1 ’ ‘ »' innimnnls 

1''^ m the blndd« r nf» emptving of the hliulder Urine 

'•duntnrv int« rnintifi.i Ir >■< talkd nsiduai urine \jnrl from 

man if ht has lult! n.-.. ^ rtsidiial iinno mav occur in a hcnitliv 

the linibr imiHrl, », ,-V after the disirt to jhi's it lias an <n that 

»• nttuni!*.,! Ill nn in... lati^iud from ovi rstri telling if inirtnritmn 

an ! drftrniion »|cwL ..ni .. ” *“"* ** passed or if the rcctimi H full 

I nml mb] I Jh r,.., I,, ,1 *he MJinip turn ns micturition Iriotlnrwi*^ 

m< irtn orpiir iiiitler tlie intiueiKt of rertniii dmg^ 
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tlie most important of ^\h]ch is alcohol or if a condition is present nliich 
JS calculated to make micturition painful such as piles or recent surgical 
operations particolarh on the abdomen or perineum In practice it is there 
lore miportant to see that none of these Mnditions is present if diagnostic 
significance is to be attributed to a found volume of residual urine "to see 
that all patients about to ha\e the kind of operations mentioned can pass 
urmc l^ing down before tlie operation is done and as far as possible to abstain 
from confining patients to bed if thej have or may have some potential 
mecbamcal interference with mictuntion particularlj senile enlargement of 
the prostate Jseglect of the last precaution often leads to retention of urine 
m cases of senile enlargement of the prostate which would not have got it 
at anj rate at the time had thej been left to theniselv es 

In some mammals such as male dogs and cats small amounts of urine 
are often passed when it is obvious that the need for micturition cannot have 
arisen since attempts to urinate often fail because all the urine has been 
passed just before at such tunes it is often evident that the bladder is not 
emptied when the urine is passed since the amounts of unne passed are greater 
than could be accounted for by the secretion of unne m the interval? The 
habit of passing unne in this waj has probablj some sexual purpose in cats 
the behaviour before passing urine in this way and before true micturition 
is> quite different The importance of the habit m the physiology of micturition 
is that it shows tliat cats and dogs like men can pass unne and interrupt the 
act V oUintanI\ cv en w hen no need for micturition exists 


THE CLOSIKG MECHANISM OP THE URETHRA 

Between two acts of micturition unne is held at the internal urinary 
meatus by the posterior urethra which is the membranous and prostatic 
portions of topographical anatomy and the homologue of the whole female 
urethra (Griffitns 1896 Rehfisch 1897) The means the posterior urethra has 
of retaining unne consists of a senes of smooth muscle fibres forming a circular 
layer round it and tlie compressor urethr® which is a striped muscle sur 
rounding the membranous or distol part of the posterior urethra 

The smooth muscle fibres are often called the internal sphincter of the 
bladder and the compressor urefhrie the external these are convenient terms 
prov ided it is realized that the smootli muscle fibres are not collected together 
into a compact nng at a particular level and therefore anatoraicallj do not 
form a sphincter In the intervals between micturitions the whole posterior 
urethra is closed even when an urge to micturate is present This can be 
shown either bj radiograms when the bladder is full of ‘»ome inert radio opaque 
liquid or bj passing a catheter with a terminal opening when it is found that 
unne does not flow until tl e end has passed the prostatic urethra Although 
unne is held at the internal meatus the compressor uretJir* is more strongly 
closed than the smooth circular muscle which is nearer to the internal meatus 
This has been shown directly in dogs (Courtade and Guyon 18 )5) and in 
man is evident from the -sensation experienced bj the operator m jiassmg a 
catheter on a normal male when tlie cliief resistance felt is at the lev el of tlie 
coinpressoi urethr® 

It IS probable that sudden straining movements such as sneezing bv 
leading to a considerable transitoiy increase m intravesical pressure cause 
a rapid entrance of utme into the posterior urethra followed by an immediate 
retreat since such movements cause slight mcontinence in some patients 
who have liad roeclnnical damage to the perineal muscles and in some cats 
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E E.VP had the compressor urethra; paralysed by division of the pudio 
Mho have had the c p incontinence in other circumstances 

nerves although in neither ^se is there iiu^ 

Surgical *“nd^^ remains intact but not if both 

”"lTov:f tS exte^r^^^ often be divided in external 

urethrm^y and incontinence Les not result unless the prostate urethra 
has previously been destroyed by prostate suppuration After suprapubic 
mitatectomy the prostate urethra is destroyed down to the v erumontanum 
Sthe cavity left above this which takes the place of the prostatie urethra 
1 , always full of urine (Walker 1906) and yet incontinence does not follow 
Suprapubic remoN a\ of stones from the prostatie cavity occurring after supra 
nubic prostatectomy is not foHo^^ed by mcontinence but perineal removal 
usually IS and this approach is likely to involve the compressor urethrae 

After nervous lesions which interfere with the reflex contraction of the 
bladder the posterior urethra lemams fall of unne which is held at the level 
of the compressor urethrae This can be shown by radiography and by the 
fact that the i erumontanum is easily visible on ordinary cystoscopy when 
the patient is under no ansesthetic and has no strong desire to micturate 

Ihe internal sphincter like other smooth muscle receives its efferent 
nerves from two sources tlie hypogastric nenes which arise from the lumbar 
roots and are part of the sympathetic system and the pelvic nerves (nervi 
erigentes of "Eckhard) which arise from the sacral roots Stimulation of the 
peripheral cut end of the hypogastric nerve causes contraction of the urethra 
fZeissl 1893 Elliott 1907) but division of both hypogastric nerves does 
not lead to gaping of the internal meatus or filling of the postenor urethra 
with urine Stimulation of the penpheral cut end of the pelvic nerve leads 
to relaxation of the urethra The compressor urethrae being a striped muscle 
IS supplied by a somatic nerve this nerve is a branch of the dorsal nerve 
which IS a branch of the pudic nerve which arises from the sacral plexus 
Du isjon of both pudic nerves in cats produces a slight degree of incontinence 
but this generally only amounts to the escape of a few drops when any strong 
straining movement is made and sometimes only to the escape of urine if 
the hhclder is gently squeezed through the abdominal w'all (Barrington 1914) 

THE PERIPHERAL NERVES OF THE BLADDER 

Tlie bladder recen es all its efferent nerve fibres from the same tw o pairs 
of nerves as supply the smooth muscle of the urethra namely the hypo 
Oiannuzzi 1863 Langley and Anderson 
is io) 1 he hypogastric nerve arises from the lumbar spinal roots and the 
pelvic nene trom the sacral the particular roots vary m different mammalian 
I’u'T ‘°i“ individuals of the same species 

l a^ ^een of mammal on which the obsejvation 

the two sots iihicU do (Sherrington 1892 Langlev and Anderson 1895 ) 
.oi'me'anor" .'in's'lST/'’ ‘'"= on some pL of As 

rontain allcrcnt ns bypogastne and pelvic nerves 

Zrthe^o come fmm V n "“t show 

iioll but Die path, of hte “'gons as 

«t ..cuo ♦/a *i bladder reffexes show that they do The afferent 

111 , res pass to tlie cord m the iloruilspimil root, ^ the afferent 
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bye conlracts but m some spccim such t, the cat the rest of the blsdiler 
relaxes to such an extent that the bladder aohimc increases (Stewart 1899) 
ami this IS probabh so m man (I carmonth 103!) 

I)i\jsjon of both l»\^)ogast^c nenes m dogs does not interfere with the 
TCrformance of micturition ("^rosso and Pellacani 1882) it is now uel! knoun 
that the sanie is tnio in man In the cat it only produces a slight deeree of 
freijucncj of micturition (Barrington 1015) 

bmee tlie hapogastnc ncr\es aecm to ha\c almost nothing to do with 
micturition it mas seem remarkable that they supply the bladder and urethra 
at all They are the cficrcnt nenes of the internal male genital organs 
through them the sasa and sesieiil'c contract and espel their contents— a 
fact that surgeons who thsidc them sometimes seem to ignore— and through 
them the prostate and Cowpera glands secrete Since urine and the male 
genital products pass <lo\\n the same passage it is not unlikely that the action 
of the hypogastric nerxes on the bladder and urethra is concerned with pre 
xenting tiic eseape of urine from inlerfenng with emission rather than with 
mietuntioi) 

Stimulation of the peripheral cut end of one jielv ic neree produces a strong 
contraction of the corresponding half of the bladder m all mammals m which 
the experiment has been done 

Dmsion of both pelvic nerves but not of one completely disorganizes 
micturition (Ijannegrace 18*>2) In cats division of both pelvic nerves is 
followed by complete retention of urine until the bladder becomes over 
distended and overflows giving nso to unconscious incontinence The over 
distension may produce hamiatiiria but there are no signs of pam even when 
the bladder is gently comprcssc<l through the abdominal wall After some 
da\s the eats cease to drip urine at all times and deliberately squat and pass 
small amounts of urme at frequent intervals remaining dry during the intervals 
tlure IS always a large volume of residual urine and iKe urethral resistance 
IS groat If the pudic nerves are now divided the residual urine becomes 
rather less the urethral resistance greatly diminishes and unconscious incon 
tinence reappears as shown by the fact that the urine again drips away con 
timiOHsly and the oats cease to squat to pass jt (Barrington 1915) It follows 
that the pelvic nerves are both the motor nerves to the bladder and the 
conductors of the afferent impulses which give rise to the pam and distress 
of retention of urme Tiie sensation remaining after dmsion of the pelvic 
nerves which passes by tiie pudic nerves must arise in the uretlira and be so 
unlike that of a normal desire to micturate that it takes the cats some day s 
to learn what it means 

Conditions clinically resembling dmsion of both pelvic nerves in other 
mammals sometimes follow excision of the rectum m man and this operation 
IS likely to involve them Tlie fact that some such cases recover after weeks 
or even months can be explained by assuming that both nerves have been 
damaged at the operation but that at least one has not been divided 
completely 

In jnthological conditions of the bladder which greatly mciease its irnta 
bility such as tuberculosis there is often clinical evidence of the existence of 
a sensation evoked by distension of the bladder whose impulses do not pass 
through the sacral roots If a cystoscopy is done on such a case under a spinal 
anaesthetic winch has given complete analgesia of all the sacral dermatomes 
irrigation of the bladder prorluces no strangury or any sensation which the 
patient recognizes as anything to do with a desire to micturate hnt he will 
experience a pncking or burning sensation over or just above tl e pul cs wlien 
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Division OF THE DORSAL SPWAL ROOTS IH THE 
SACRAL REGION 

Dnision of the dorsal roots of the sacral spinal ner\es in and cats 
leads to retention of unne with oserflow (Me^hacher I'K)2 Harrington 
1914) The animal shows no sign of distress such as would accompaiu reten 
tion of unne in an intact ammal and pressure on the bladder through the 
abdominal wall does not produce anj unless it is great enough to produce 
it bj action on the abdominal wall itself The urethral resistance to the ex 
pressioti of urine is very great and unlike that after section of the pelvic 
nerves does not suddenlj give wav while the pressure in the bladder is being 
mamtamed Over distension of the rectum occurs as well as tlio cITcct on the 
bladder but erections still take place normallj These eHccts arc jiermanent 
and are unaltered by division of the hvpogastric nerves The nflerent impulses 
essential for mictuntion and those which give rise to the pain of retention of 
unne therefore all trav el by the sacral dorsal roots 


DIVISION OF THE CADDA EQUINA 

Division of the cauda equina leads to a distended bladder which ovirfiows 
at a low urethral resistance (Masius 1808 ) in the same wav as that of a cat 
with both pelvic and pudic nerves divided The bladder shows small rhvthmic 
contractions which are not markedly altered b> increases m pressure after 
thej have once started whereas those foUovMng a apmal transection are , 
these contractions maj be seen at once but they are more obvious after some 
(lajs or weeks In cats besides these small alterations m tone laruer ones 
vw'^fv! intervals after the lesion has existed for montiis In 

sSeSv constant for da>s or weeks 

more ‘wmuchaTleiifoM ami remains 

ore or less constant at the new volume for days or weeks if the ehantre i<s 

te rs srr t »^kor= ,he bS*; 

w ovorttow at the increased volume while if the chance is a dcercase unne 
of this 

rottogrado ojstogra.,,, sl.oa 

aa«tommoiu> tbepiMtaticarathra remains open (Watfin, 1030) 
TBAKSECTIOB or the SPIHAE COBB 
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1014) but as far as knowledge goes they are essentialh the same m other 
mamraaK, including man (Head and Biddoch 1917), ’particularh ni man 
these effects are often modified, or masked by those of infection Tlie effects 
are the same whatever the level of the leaton. provided that thi^ is not hi^li 
enougli to destroy life inthm the necessary penod or low enough to involve 
the nuclei of the sacral roots concerned with micturition The} are therefore 
the same Anth the lesion at anj level from the Joirest cervical to the lowest 
lumbar segments inclusive, whether or not tins level is between the sacral 
and sjTnpathetic roots to the bladder or above both 

The immediate effect of spina) transection w to produce retention of urme 
which if left alone, goes on to overflow In the course of a few dajs in a cat 
or a few weeks m man, the unne remaimng uninfected this state is succeeded 
b\ a condition known as automatic mictimtiou , but though the condition^ 
at tlie begmning and the end appear quite different one condition passe-^ 
praduallv into the other and there is no sharp distinction between the two 
The pressure at which the bladder overflows during the stage of retention is 
high enough to damage the bladder wall, and m this way hsematuna is often 
pr^uced even in the absence of infection 

If the escape of unne is watched during the overflow stage, it mil be seen 
that it IS not uniform but occurs m association with shght movements of the 
penneum , pressure on the bladder gives rise to an increase of the movements 
which are rhvthmic, and an e«cape of unne intb the same penodicitj as the 
movements , mth each escape tW urethral resistance can be felt to lessen 
but it remains marked between each escape In the earl> stages m a cat the 
bladder can seldom be emptied b} abdominal pressure without an anaesthetic 
because although the bladder to some extent contracts dmrnon to its remaining 
contents after some of tbe unne has been expressed, it still remains too lax 
to maintain the pressure necessaiy to emptj it by further expression If 
chloroform is given the palpable urethral resistance goes completely and the 
bladder can then be expressed until emptj , but this onl} occurs if enough 
chloroform is given to stop respiration , the resistance abolished m this waj 
onlv returns an appreciable time after spontaneous respiration has been 
re ^tabhshed bj means of artificial respiration (Bamngton, 1931) 

When automatic mictuntion has become estabbshed almost an} kind of 
‘stimulus maj evoke a senes of penneal movements associated with the passage 
of jets of unne hav mg the same penodicity . m this way movements of the 
unparalvsed parts innervated bj roots m front of the transection maj indirecth 
produce tbe escape of unne by moving the paralv sed parts The most effective 
stimufi lor excitmg the passage ox' unne are touches (o the penneaf region or 
holding the cat in a vertical position , m either of these ways a senes of jets 
of unne mar be pa<ssed which togetlier make up a large volume but there is 
alwajs residual unne at the end 

Automatic mictuntion is unaffected bj division of the hypogastric nene^ 
either before or after it has commenced Division of both pudic nerves at 
am staf'e abolishes all palpable urethral resistance and with it the reflex 
passage of unne in jets , the unne then dnpa awav at a faster or slower rate 
accordmg to the increase or diminution of inlra abdominal pressure, wluch 
V aries vnth the actmtv of the cat Division of both pelvic nerves at the time 
of the transection prevents the occurrence of the diminution m the urethral 
resistance wluch would otherwise follow Division of both pehio nerves after 
automatic micturition has become established leads to a great increvse iti the 
urethral resistance which persists The persistentlj high urethral resistince 
w hich follows a spinal transection combined w ith division of both pch ic nerv cs, 
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uhlcli its existence is assumed are less precise than those in the other 
reflexes 

5 Distension of tlie bladder evokes relaxation of tlie urethra the afferent 
path being in the pelvic and the efferent in the pudic nerves 

6 Distension of the bladder evok^ opening of the postenor urethra 
chiefly m its proximal part, both paths being in the peh ic nerves 

7 Running u ater through the urethra evokes contraction of the bladder 
both paths being m the pelvic nerves This reflex requires a stronger stimulus 
and gi\ es a smaller effect than the second reflex 

It IS evident that if any one of these reflexes occurs, except perhaps the 
third and sixth, its oun effect will bring all the remaining reflexes into action 
The third reflex is the only one with a path in the sympathetic and its effect 
IS tnvial 

The various reflexes are affected differentlj by transection of the spinal 
cord The second is abolished permanently The fifth and seventh can easilj 
be obtained immediately after the transection Tlie sixth was only shown m 
cats which had a transection some time previously, so it is not known jf it 
IS obtainable immediately after the transection The effect of the fourth 
reflex is more difficult to show immediately after the transection Reflex 
contraction of the bladder evoked by distension cannot be obtained immediately 
after transection, but in the course of time it reappears though to a much 
smaller extent It was at first believed (Barrington 1921) that this reflex 
contraction remained absent , but this conclusion w as subsequently found 
to be erroneous It is now certain that m the cat some degree of reflex con 
traction results from distension when automatic mictuntion has become 
established, Denny-Brown and Robertson (1933) have shown that this js 
true in man 

It IS obvious that m many cases the activity of one of the reflexes will 
bring the others into action Since the stimulus in the second reflex may 
just as well be the relaxation of the urethra as the pressure of water on the 
mucous membrane of the urethra it may well be that voluntary micturition 
arises from a voluntary relaxation of striped muscle which in its turn causes 
a reflex contraction of the bladder this is what appears to be probable from 
expenence If voluntary micturition is performed when a strong desire to 
micturate is present the events occur so quickly that the subject is uncon- 
scious of the order m which they occur If however, voluntary micturition 
is performed when no desire to micturate is present the subject is conscious 
of the follow mg sequence relaxation of the penneum , the onset of a desire 
to micturate , and, finally mictuntion itself This sequence of sensations 
strggK?iis- thst fxrluatjirj is bmsgki hy roiitica ssting m 

stnped muscle The fact that it can occur in the cat, and therefore probably 
in man, after section of the pudic nerves does not invalidate the supposition, 
because the perineal muscles act tc^etber and the levator am recedes other 
nerves 

The gradual passage of retention with overflow into automatic micturition 
after a spinal transection cannot be accounted for simply by the abolition 
of the second reflex because dnision of both pudic nerves does not lead to 
residual urine There must be many factors m the causation of tins plieno 
menon, and many of these may well be unknown , but the slight recovery 
of the first reflex and the greatly increased activity of the fifth, must plaj an 
important part in it . m tiie latter case it seems hkeh that m soiue waj 
over distension of the bladder has made it permanently more irritable am! 
therefore more ready to e\ oke the fifth reflex 
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UBINAEl SURGERY 


LESIONS OF THE BRAIN STEM 

\fter decerebration cats do not get either incontinence or retention 
Tonne B nassed in a stream at mteirals with little or no residual “t™ 
fiSernith perineal contractions Micturition is as normal as it can be 
uTh feat lyine on its side it occurs rather more frequently than normally 
tat It IS poLwe that this may be due to "ome condition of the expenment 
otter ttan the absence of the part of the brain in front of the transection 
as temperature alterations (Bamngton 1921) The plane of decerebra 
tion goes through the superior colliculi on the dorsal side and the crura at 
the superficial origin of the thin! nerves on the ventral The whole central 
nenoas mechanism for the performance of micturition must th^efore be 
contained in the part of the nervous system behind this plane irom this 
it seems that in the cat any influence that the parts of the brain in front ot 
this plane maj ha\ e on micturition must be confined to regulating the frequency 
^\lth Inch it occurs in ^a^lOUS circumstances 

B\ special methods small lesions can be made ^Mthin the brain by elec 
troUsis Bj this means it is found that a small lesion on both sides of the 
brain of a cat just ventral to the internal edge of the superior cerebellar ped 
uncle from the level of the middle of the motor nucleus of the fifth nerve 
behind to that of the postenor end of the aqueduct in front produces a per 
manent inabilitj to empty the bladder Bilateral lesions just m front of this 
le\ el im olvmg the ventral half of the posterior part of the aqueduct outwards 
to just bejond the mesencephalic root of the fifth nerve produce a permanent 
loss of consciousness of wanting to micturate and defecate but do not 
otherwise impair either (Barrington 1925) 


LESIONS OF THE CEREBRAL CORTEX 

Bochefontame (1874) obtained contraction of the bladder by faradization 
of the outer part of the sigmoid gyrus of a curarized bitch just m front of 
the crucial sulcus Many subsequent observers have obtained the same 
result bj stimulation of \ arious parts of the sigmoid gyrus of dogs and cats 
though the parts found effectne have not been the same with all observers 
On the other hand the celebrated bitch from which Goltz (1892) had removed 
l)oth cerebral hemispheres in two operations and which was killed when 
Ucaltlw eightcew months latex hefoxe defecation used to make a number of 
quick circular movements and pass feces and urine m the same peculiar 
position as normal bitches In cats also remoxal of the sigmoid gyn on 
Itoth sides IS not follow ed by any defect m micturition Langworthy and Hesser 
(lU'lfi) found that remoxal of the motor cortex on both sides in cats leads to 
the bladder reacting to a smaller x olume on artificial distension than prexnouslj 
and tint this x\as not further diminished by subsequent decerebration 

Since remoxal of the motor exutex m dogs and cats produces at most 
onlj trivial and exanescent defects m gait and other voluntary limb move 
ments the absence of any defect in mictuntion after the same lesions cannot 
be ii^icd to infer xxhat occurs m man m the same circumstances Foerster 
* f *' 1 (1*118) made obscrxations in cases of gunshot wounds of the 

111 ^^ concluded that the cortical centre for the voluntary control 
of the bladder must he near the leg centre because interference xvith emptying 
the bladder occurred in the absence of psjchical disturbance only xvith bi 
lateral paralysis of the feet and legs there was involuntary incontinence 
m three caees and retention in one the skull mjurj was close to the sagittal 
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suture Ioer>tcr concluded that interference uith micturition only occurre I 
with cortical lesion'? when the c were bilateral U the outset the interference 
was bladder jiaral^sis combined with sphincter spasm so that catheterization 
was npoessnn oier a Jon" porioil the defect passed off gradually hut m 
many eases some weakne s remained Incontinence occurred but was rare 
Die bladder disturbance was frequent with spastic paralysis of both feet 
the knee and hip moternents being unimpaired so that the centres for the 
liladdor anil foot must be clo-^e together and therefore that of the bladder 
probabU in the paracentral lobule later Foerstcr (1931) described a case 
of meningioma of tlio faW cerebri m which there was spastic paralysis of both 
legs and retention of unne o\ct a number of years It thcreCote seems certain 
tiiat bilateral lesions of the paracentral lobule adjoining the ascending frontal 
conaolution can produce markwl defects m micturition extend ng over years 
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CHAPTER XIX 


Ei 


EXAMINATION OF THE BLADDER * CATHETERS 

XAAIINATION of the bladder should be carried out along systematic 
.lines In the first place a careful history should be taken and a specimen 
of urine sent for pathological examination X ray pictures of the whole 
urmar\ tract should be available for study Clinical examination, by the 
ordinary methods of inspection palpation rectal examination etc , is onlv 
likely to detect grosser abnormalities General examination of the individual 
should never be omitted This may for example reveal the presence of disease 
of the nervous system and indicate that bladder symptoms are secondary in 
nature i j 

Final diagnosis is rarely possible unless special methods are employed 
These comprise catheterization and other forms of instrumentation including 
cj stoscopy supplemented in some cases by cystography 

The abilitj to inspect the interior of the bladder and to visualize its outline 
places the investigation of bladder abnormalities among the most exact of 
modem methods of diagnosis 


PRE-INSTRUMENTAL EXAMINATION 


1 Physical examination— Inspection — As the bladder fills the apex nses 
out of the pelvis coming in contact with the anterior abdominal wall immodi 
ately above the symphysis pubis When grossly distended it gives rise to 
a rounded swelling in the suprapubic region the outlines of which become 
more distinct when the abdominal muscles are relaxed (t c when the patient 
IS l>ing flat with the head flexed and the knees drawn up) The swelling is 
often asy mmetncal the fundus usually being deviated tow ards the right side 
In severe degrees the fundus may attain the level of the ensiform the distended 
bladder appearing to fill the entire abdomen 

In men the condition is usually quite obvious but in women where a 
distended bladder can be readily confused with other pelvic tumours the true 
natme of the sw elling may only be determined after a catheter has been passed 
1 ALPATioi. — ^IVith the abdominal muscles relaxed the suprapubic region 
IS palpated vnth the flat of the hand Under normal conditions the fundus 
ot the lull bladder can sometimes just be felt in thin subjects Pathological 
distension gives rise to an elastic suprapubic swellmc with a fairly distinct 
convex upper border The swelling is very tender when the condition is an 
acute one but in chronic states deep pressure w ill only give rise to slight 


\part from the distended bladder it is sometimes possible to feel tumours 
which have infiltrated the anterior wall or huge vesical calculi Tenderness 
of the symphysis pubis may be present in cases of prevesical cellulitis and this 
becomes more marked vvhen the infection has spread to the adjacent bone 
Percussion may be fallacious owing to the fact that a loop of bowel will 
often he in front of the bladder and cause the swelling to be resonant 
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l\\mi>ation of the blvoder 

ewmivwiO'.— I n tins male the rectal surface of the hhilder 
Kectii. area uith sides about IS m m length uhich is 

comi)n'-e> a small tnnng rectum oulv bv the rectoACsicalfascn 

ecparated from *e^— 

(lig 10 ) neritoncum at tho bottom of the recto\esiral pouch The 

rtraUs'(Grat° The sides of tlL reXTand hlliMer” 

^ifra’itrofurra.iTc't’s immediatelj aboie the median groove of the 

’'"Smafraiiiinatioii of the Mulder can 

'flrthr:;uVos™hocml^^^^ t-ds m fan fonvam out of reach of the 



eaaniiniiig huger In the m J S «.= heU knee>i suwor ed 

couch with the head vvell of the free hand is 

bv stirrups or held bj an Z ‘>'“'‘""'*“ 1 ?"'* the^cSried 

suprapubic region so as to . g^amination of the bladder „]and 

evainming finger Bimanual re fj^i not 0 "*^ of the rest 

out (Big 108) Bj this but in thin subjects much ^ 

seminal v csicles and F“^‘ */'" Xavs advisable to make s'*"; ““ ,ed out 

of the bladder as >\ell It before the examination i 

IS emptj (bj catheterization 1 , ^ bladder v- lU tend to g ^Iso 

because the rectal surface of landmarl s m that closely 

and obscure the prostate of a distended bladder m 

be remembered that the bac rectovesical peritoneal p bladder prior 

simulate a collection of pus m «‘® f ^^"^.tting to empty the bladde v 
in diagnosis have often been _-_es of pelvic abscess neoplasms 

to the examination of suspected . . of the rectal 

The extent of malignant determined I>y ot the 

of the bladder or prostate ^ ^face of the bladder j perivesical 

examination Between the posterior compartment of the p 

rectum is a potential space tins is 



238 TEXTBOOK OF O E 1, I T O ORINAKY SUKGEET 

a bo^v th“kemn^ thw area m cases of extrapentoneal rupture of 
?he bUder Infectious If this cellular We are ““I 

lause a stony hard area of infiltration in the region of the bladder base In 
severe degreeli the uhole bladder base prostate and vesicles will appear to be 

fixed in a cement like mass of inflammatory tissue t/^ 

In addition the veins and lymphatics from the bladder ° ^ 

the side u alls of the pelvis along with those of the upper portion of the prostate 

eland tending to run parallel with and for the most part anterior to ttie seminal 
vesicles Ljmphangitis lymphatic involvement by neoplasms or thrombo 
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B manual rectal exam nat on of the bla 1 lor 


phlebitis maj affect these vessels and give nse to a characteristic thickened 
cord running outw ards from the bladder base to the side w alls of the pelvis 
The various pathological lesions of the bladder which maj be appreciable 
bj bimanual rectal palpation maj be summarized as follows — 

A \\ ithin the bladder very large calculi intravesical bladder growths 
B In the bladder wall thickening from h\ pertrophy malignant infiltra 
tion 

C Outside the bladder penvesical cellulitis perivesical effusions 
Ijmphatic extension of growths 


E’^aiunation — ^T he anatomical differences in the tw o sexes make 
the bladder in the female more accessible to external examination The short 
urethra the trigone and bladder base are readily palpable in the anterior 
\aginal wall Ru » it is sometimes possible to feel the juxta vesical inch or so of 
ureter through the lateral fomix 

i Examination ol the unne — ^Whenercr possible the patient should pass 
a specimen ol unne m the presence of the surgeon so that any alteration in its 
naked eje characters and the way it is passed can be noted Important 
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observations cm often be imde nhen certain t>pes of bladder disease are 
present — 

1 The passage of flatus and faeces through the urethra iiith the urine is 

diagnostic of vesico cohe fistula 

2 Tile passage of large thick intestinal masses of muco pus is one of the 

mam characteristics of any case of chronic alkaline cystitis 

*? Irregular senu gelatinous masses of epithelial cells may sometimes be 
found in the urine of patients aith papillary tumours of the bladder 
and large sloughing masses of epithelium may appear in cases of 
gangrenous cjstitis The entire mucosa may be involved m severe 
forms of gangrenous cystitis and a complete cast of the bladder may 
be passed per urcthram \i hen the slough separates 

4 Wlien hTsmatiiria is present the relationship between bleeding and the 
act of mictiintion will sometimes prove a valuable guide to the site 
of the lesion Terminal h'ematuna is always derived from the bladder 
or posterior urethra Clots formed from bleeding into the bladder 
are usually round or irregular when passed in the urine thus differing 
from the long pencil like clots derived from the kidney and ureter 
The latter must not be confused with the thicker urethral clots which 
maj appear m the urine after instrumentation and are due to uretliral 
haemorrhage from local trauma 

In males the Uco glass test is generally employed After cleansing the glans 
and meatus the patient empties about half the contents of the bladder into 
a clean conical glass the remainder being passed into a wide necked sterile 
bottle The first specimen which can be conveniently used for chemical tests 
is contaminated by the non pathogenic bacteria 
which normally inhabit the anterior urethra 
riie second specimen consists of uncontaminated 
bladder urine ( mid stream specimen) and can 
be sent for patliological examination In females 
it IS only possible to obtain an uncontammated 
specimen of bladder unno by passing a catheter 
or else by means of a cystoscopo when cysto 
fecopic examination is being earned out 

3 X-ray examination — the symphysis 
pubis lies directly in front of the prostate gland 
and trigone of the bladder it is necessary to take 
a s]jgbtJ> oblique view of the pelvis in order to 
obtain a satisfactory radiogram of the bladder 
area ‘Marshall and Cochrane Shanks recommend 
that the tube be centred perpendicularly over 
a point midway between the antenor superior 
iliac spines w ith 5 to 10 degrees of caudal angula 
tion The adoption of a constant fixed position 
such as this is necessary in order to obtain 
uniformity otherwise considerable variations will be observed in different 
views of the same subject The exposure should include the entire true 
pelvis the iliac crests and an area well below the pubic arch 

In a good plain film a faint shadow outlining the bladder w ill sometimes 
be seen when the viscus is full (Fig 109) When moderately distended the 
normal bladder is oval in shape with its long axis placed transversely its 
lower border is constant approximately following the line of the upper margin 
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Rad o^am of pelvis note fa nt 
outline of bladder 
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iif the pub.c portion of the peh.c girdle When folly distended 
hecomes more rounded in shape and the variable com ex upper border mi^ 
reach the level of the sacral promontorj The lateral Imiits of the bladde 
lari to some extent iiith the degree of distension but rarely extend beyond 
a \ertical line drawn through the middle of the obturator foramen (Thomson 
W alUer) The area of the prostate gland hes directly behind the symphysis 
nuhis Radiologl of the bladder is most useful in the demonstration of stone 
see n bisl Other bladder conditions giving rise to X ray opacities (cj 
cncnfsted tumours encrusted cystitis calciBcation of the bladder wall etc ) 
arc uncommon txtraiesical opacities which may cause confusion include 
phlebohths calciflcation of pehic vessels ureteric calculi etc TOe special 
\ n\ chincters of these peKic opacities are dealt with elsewhere (see p "Ha) 


SIMPLE INSTRUMENTAL EXAMINATION 

Much useful inform'ition can be obtained regarding the state of the bladder 
b\ passing a catheter In the first place the free passage of the instrument 
will c\cUule the presence of certain forms of urethral obstruction (e g stricture 
or urethral calculus) and secondli the quantity of residual urine (f e urine 
remaining in the bladder after micturition) can be ascertained This provides 

^ 1 1~ iwi— ww— — iW'T'i Tinr n m r iiiiiiwui^ "ift 
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laluahle test of bla<l<lor function the quantity of residual urine being the 
measure of tlie ahilitj of the bladder to empty its contents The effects of 
urotlml obstruction or of o^anic nervous disease on the contractile power 
of the liladdcr can onls be accumtolj gauged in terms of residual urine 

Other inform ition ina> fiometimes be gamed b} instrumentation e g the 
ilmraotinstic grating sensation caiiseil by contact between a catheter and 
a \isical caUiihis or when a fragment of bladder growth is cauf'ht m the e\e 
oV twe \^a\\u.\er on withdrawal 

Catheters The catheter appears to lia\e been among the first surgical 
iiistnimcntH to he dc%wed b\ man The writings of the Egyptians disclose 
le n( iiat iathetcrization and other forms of instrumentation were practised 
m u \Qi\x u i nc tlhomns I*m) The earlier instruments consisted of 
: ! ^ L r r rT attempts were made to adapt 

II, tmhi!?. 'f "f the male uretbra firstly by the 

. mat e m if i"'"’ iiiamifactuto of catheters from 

an f mb' f t, mm' "m' ™tl,eters 

nn iiin.K oj titlicr imtal rubier or woven silk 

Ki imin ( VTiiiTiim {p,g IIO)--rhc ordmarv (lacques) \aiiet\ has a 

Tvin r.mr It n"lT,h/ ****" ‘"‘'■U'ct si.apod distal 

mtun m , , .Im , h . 11*'""^^ f, unarm . pattern „ s.'m.Hr but I, as an 
iipttinifaj ni «l «li>.litl\ bullK)ii« terminal end \ arious t\ncs with an onen 
turn, nil i n (phin or nlnsllr po.c^r , tf im m 

„ft, r pn.-,„„ . tomi i„,i„ „ „ „„ ;;; 
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(le Pezzer pltteni,) are inserted be means of an introducer and are often used 
for continuous bladder drainage 

rfdtmKnjes— Thej are cheap durable and casilv sterilized by boiliiie 
Ihev adapt themseUes readily to the ciiraes and irregularities of the iiretbA 
and arc less likely to cause trauma than the more rigid tines rten used 
inexpertly 


I?is^dixznfaffes~-Being soft and supple they are rather difficult to control 
and are apt to become contaminated by touching the patient or the bed 
elothes whilst being passed This does not apply to the same extent to the 
Tiemann catheter of which the rubber is of a firmer consi tence Owing to 
their relatuely thick walls the lumen is more hi elv to become blocked'’ b\ 
clot etc 


2 Woi EN SILK (GUI! ELASTIC) CATHETERS are semi rigid instruments made 
of woien Silk impregnated with a stiffening agent such as linseed oil A. special 
\armsh is employed in the finishing process and the instrument highly pol 
isiied so that its surface becomes smooth glossy and durable The sohd 
terminal end is modified in \anous ways to overcome abnormal curves and 
constrictions of the urethra These forms comprise upturned (coude) double 
cune (bicoude) olivary and filiform (whip) varieties (Fig 111 a to ii) 

The curv e of the proximal end can be further mcreas^ by the use of a wire 
catheter introducer a useful manoeuvre w hen marked distortion of the posterior 
urethra has been caused by middle lobe prostatic enlargement With 
drawal of the introducer just as the point of the catheter enters the posterior 
urethra w ill further increase the curve 

Advantaffes — Semi rigid catheters can be held by the distal end between 
forefinger and thumb while being passed and arc unlikely to become con 
taminat^ They are less liable to become blocked owing to their relativelv 
wide lumen The wide variety of ty^jes can be adapted to varying conditions 
in the urethra 

DisadianfageJ — They are more expensive owing to the complicated process 
of manufacture Being semi rigid they are more liable to traumatize the 
urethra than rubber catheters when roughlv passed 

Sterilization — ^The better types can be boiled Stenlization by immersion 
in antiseptics (e g one hour in 1 2 000 oxycyamde of mercury) is less reliable 
and also tends to soften the instruments At St Peter s Hospital gum elastic 
instruments are sterilized by means of heated formalin vapour in a special 
cabinet This method is safe economical and time saving and is suitable for 
out patient departments where instruments are required m large numbers 
Small metal sterilizers in which the fortnalm can be heated and which are 
suitable for consulting rooms are afeo avaifabfe (Fig 112\ So caffed cofd 
sterilization by means of formalin tablets or powder is less effective and is 
often carried out m a most perfunctory manner 

3 Metal catheters are made of silver or stainless steel The proximal 
end IS curved (simple Bcnique or long prostatic curve) Thomson W alker s 
catheter is made in a large size with its distal end adapted to fit a Bigelow s 
ev acuator It is of great value in rapidly evacuating clots from tlie bladder 
in cases of clot retention 

Advantages — Metal catheters are indestructible and can easily be sterilized 
by boilmg Their wide lumen makes then very suitable for washing out the 
bladder m cases of cj stitis 

Dtsndianfflges— Owing to their ngidity they are very likely to iiiHict 
severe trauma w hen force is used and if pushed too v igorously into an inflamed 
bladder the point of the instrument may perforate the anterior wall If tied 

l6 
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into the urethra for any length of time th<j are peculiarly liable to be follou ed 

end sheWlT upturned and a bulboua tip Until the end of the last century 
It uas“used exclusively for the diagnosis of bladder stone Sounding for 
stone has non been replaced by more exact methods alttough in cases where 
a ostoscope cannot be passed or where no lotion can be injected into the 
bhiler a sound is still sometimes useful for purposes of diagnosis 

TrniMOtE OF PASSING CATHETERS— Care should be taken to eliminate 
^ all sources of contamination 

and the adequate sterilization of 
[ \ catheters by the methods already 

described must be strictly ob 
served As the operator s hand 
need only touch the proximal end 
of the instrument the wearing of 
rubber gloves is unnecessary 
Preparation of the patient 
— In the male the glans and ex 
ternai meatus are thoroughly 
cleansed with a swab saturated 
with oxycyanide of mercury 
(1 4 000) or other mild anti 
septic solution The bladder 
should be emptied immediately 
before instrumentation in order 
to remove the bacteria normally 
present in the anterior urethra 
As an added precaution some 
urologists also irrigate the an 
tenor urethra with a mild anti 
septic The surroundmg parts 
are then covered with stenle 
towels (A special towel with a 
central aperture is useful for this 
purpose ) 

Lubricants — The catheter 
should always he well lubricated 
Various proprietary catheter 
lubncants consisting usually of 
, tragacanth emulsion impreg 

nitcd with in antiseptic such as phenol 0 5 p“r cent or alternatively liquid 
piralTm (boiled for twentj minutes in a water bath) can be used 

(.il\ccriiie IS unreliable because of difficulties in sterilization it is also likely 
to cause PCI ere local pain when it comes m contact with the urethral mucosa 
CATHETTERS— Thc penis IS extended well 
forwanls towards the abdomen so as to straighten out the folds of the anterior 
iirothm and tbe call.ctcr w cantioiialj adianced a? far as the bulb (Fig 113) 
W l,e„ the proximal end of the eatlietcr reaches the triangular ligamenti slight 
renration of resistance a dl Im felt The poms ts theS depressed so as to 
straighten out the urethra thus enabling the point of the catheter to enter 
the ,x„Urior tirethra force must bo used ?t tin, stage ,t tterestaS 
does not Jiaxs easdt tint the inantcuxre of extending and depressing the penis 
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should bo repntcd ot tlie same time slightlj iiithciranmg and adiaiicmg the 
aithctcr until it finallj engages the postenor urethra It will then slide easiK 
into the bladder {Fjg 114) 

Passage of rigid catheters — -The techmcjue of passing metal catheters 
or flexible instruments stiffened by means of an introducer is similar to that 
emploted for the passage of steel boc^es (see p 378) 

In the first position the mstniment is passed along the urethra in a course 
roughly parallel to Poupart a ligament nith the convexity of the curve directed 
upwards until its point reaches the triangular ligament (Fig 115) The instru 
mcnt IS then turned through an angle of forty five degrees so that the distal 
end comes to he in front of the symphysis pubis and the curve directed don n 
wards (semi tour de inaitre ) The beak of the instrument acts as a fixed 
point for the mo\ ement of rotation (Fig 116) FmaDj^ the distal end of the 
instrument is depressed so that its curve corresponds to that of the posterior 
urethra hen it is felt to engage the posterior urethra it is gentlj advanced 
to the bladder (Fig 117) At no time must an\ force be used 

Difficulties similar to those experienced during cystoscopy ma^ be en 
countered (see Cjstoscopy ) 

When Bcnii rigid (gum elastic) instruments are emploj ed without an 
introducer thej may be difficult to pass and are likely to produce trauma 
if thej are not xerj flexible they should therefore be well softened in hot 
w ater before ase 

Cnl/ielemolton of the female is usually a simple procedure because of the 
short almost straight urethra The patient should be prepared by carefully 
swabbing first tiie vulva and then the external meatus from before back 
wards Special short female catheters made of metal or rubber are usually 
employed but any flexible male catheter does well The glass v anety is not 
recommended ow ing to the nsk of breakage A goose-quill may be us^ in an 
emergencj 

Dangers of instrumentation— Infection (catheter fever)— Severe pyrexia 
rigors or even septicemia may follow the passage of instruments (see 
p 380) 

Retention or uiune — is generally due to reactionarv cedema following 
urethral trauma and is more likely to occur when an obstruction is present 
It IS often associated with urethral hsemorrhage and the latter when severe 
may gi\ e rise to extensive clotting m the urethra and bladder Obstructing 
clots in this position may block the outlet of the bladder and give rise to 
retention of urine (clot retention) 

Catheter shock — (See Urethral Shock, p 378 ) 

Prophylaxis— (See p 379) 


CYSTOSCOpy 


Cyatoscopic examination is an essential part of any bladder investigation 
and it IS necessary for all who have to deal with bladder diseases to become 
thorou<'hly familiar with this valuable diagnostic procedure It must be 
remembered however that in some circumstances cystoscopy mav be harmful 
to the patient 

Contraindications are as follows 


] \cute infections of the urmarj ot gomlal tracts tihere the passage 
of an instrument may force bacteria along the ejaoulatorj ducts and 
lead to epididymitis or vesicnlitis 
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2 Urethral obstructions where severe trauma may be caused by attempts 

to force a cjstoscope along anarrowed or distorted urethra Preliminary 
dilatation with bougies is necessary m such cases before attempting 
cystoscopy 

3 Chronic o\ er distension of the bladder where rapid emptying nia> be 

followed hy se\ere renal hsemorrhage or suppression of urine 

4 Gross prostatic enlargements especially when the urine is clear In such 

eases the additional information gained by c>8toscopy is outweighed 
bj the ser ere trauma inevitably caused by the instrument 

The examining cystoscope — All refracting cystoscopes are modifications of 
hiitzes original instrument Their types are legion and it is not proposed 
to describe them in detail In its simplest form (Ringleb pattern big 118) 
the modern examining cystoscope consists of — 



The sheath a straight hollow metal tube which also serves as a catheter 
Escape of fluid from the bladder is prevented by a valve at the distal 
(.external) end of the sheath which can be opened by mserting a faucet The 
sheath contains the internal lighting system comprising a lamp set at an 
angle at the proximal (internal) end and connected by fine wires running in 
the walls of the sheath to the switch terminal at the distal end 

The TELESCOPE 18 a very thin fragile meUl tube containing the optical 
Jjstem which consists of a right angled pnsm with a correcting senes of 

*"‘“*‘ 5 ’ »'* 

The imtrument is made in sues 18 to 20 Chamere for adults Smaller 
mstraments (sizes 14 to 18 Cliamere) are available for use m ehlWren 

ehamL so?hattano!i°e'°‘’h‘^'® Proilded ii,a miJoi. and oumon- 

‘ ? 7" ““*■ ot "hile inspection 

becomes tanidlv oYvtMiTpO useful in cases w here the medium 

to the at^/ofSSc°o“'o„tocrTOi™T'' 

angles a direct forobliqueor retmenv. vanous 

(the telescope IS stamped B are now obtainable 

The instrument ,s pla^d m teu^ 

perforate<l metal box provided and hr the special 

hv e minutes It must ahvajs ^ for 

cold w ater must nev er be used for this pmposr* ° before use and 
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IsoN-BoiL.\i)LE c^sToscoiES are stenlized by immer&ion in antiseptic 
solutions (c 27 1 20 carbolic for tnentj mimites) Special containers of metal 
or glass with metal slots or racks to hold the separate parts of the instrument 
are made for the sterilization of cjsto&copes The slots should be regularh 



Fig 119 

^ Ringlcb double cathetenzing cystoscope B Buigleb single cnlheleruing cystoscope 
C Imgatmg cystoscope 


cleaned and boiled, otherwise tbej are hable to accumulate dirt The lustro 
ment must be immersed in stenle water to reroore all traces of antiseptic 
before it is used Valves and faucets should he boiled 

Sterilization by formalin vapour is a method favoured by fen as it is 
rather tedious and often uncertain By the “ cold method formalin pon der 
IS placed at the top of a special sealed cystoscope container, the heavy vapour 
falling around the instrument To be effective, the instrument should be in 
contact with the formalin vapour for at least two days 
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lU the I'lrni method the fonnalin is heated to a temperature of 

instrument should be immersed in uater to remove all formalin before use 
fate ol cvstosooues— -l-fter use the telescope is removed and the valve 
unscrewed The sheith ts thoroiighlj washed with soap and water and the 
(Ntcrior swabbed with methylated spirit The interior of the sheath is cleanseci 
In means of a pledget of uool attached to the roughened end of the speeial 
ileinsing rod provided for the purpose The telescope and valve are swabbed 
vilh spirit and Hashed under the cold tap All parts should be thoroughly 
dried and replaced m theif special box for use when next required Tne extreme 
dclK'ic\ of Cl stoscopes must be impressed on nurses or orderlies who have the 

handling of these instruments 
The telescope owing to its 
thin w alls is the most vulner 
able part and if dropped or 
even picked up with forceps 
will become bent thus throw 
ing the optical system out of 
alignment The surgeon should 
also remember to ease the 
compression screw of the valve 
before passing the telescope If 
force has been used when m 
troduemg the telescope the 
distal end will become dented 
or bent and cause cutting off 
of portion of the field 

Lubricams water soluble 
jellies are preferable to 
paraffin for cystoscopy as the 
latter tends to form a him over 
the surface of the window 
Position of the patient — It is 
t, I • important to jilace the patient 

( M<t vop^ <1 »• m as comfortable a position as 

possible The semi lithotomy 
TftusVTmflogists and special cystoscopy chairs with "knee 
or foot supports are goncnlly used (Fig U»0) As an nlternati\e (in males) 
ttie pitiint inn lie exaniincd lying flat on a couch with the buttocLs raised 
l.\ mt'in'* of a cushion (Sec also prcjiaration for passing of catheters p 244 ) 
Preliminary anesthesia — In ruMaurs anaesthesia is rarely required In 
Mrs ncrious soung women especially where the urethral opening is small 
It IS poimtimis IU(cs^nry to cocaini/e the external meatus A few cocaine 

;"n mimm'nMdi'aT,™" 

in Mills tiu flin'uulties of instrumentation are greater and an'Psthesia is 
mort frc<|U( ntU rcsorUd to Mthougli gentleness and skill on tiie part of the 
■ qx ntor i ill hrg. !> do awny with the nceil for this aid there are cases where 
I isi^Mutnl a ul aUhou^b the discomfort from the procedure is not severe 
this IS a wa s bi „ loenl nnxsthctic Vers ncrious individuals wdl 

d( fi at nil ntli mpts to pass an instrument by contracting the abdominal muscles 
and comprtssing tin intone nt.ainst the triangular ligament at the same time 
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throw 111 the pormcnl imiicles into an intense spasm Even if the instiument 
can be forccct through the spastic compressor urethr-e it will almost certamh 
he held up in tlic posterior urethra which 19 closed like a concertina In this 
tjpc of patient some form of sedatne (e g morphia) is essential before examina 
tion IS attempted Tins mnj be combined with a minimal intravenous dose of 
pontothal (0 J to 0 *1 grammes) injected rapidly immediately before passmen 
the instrument 

Loc\l tNisTiiBSiA — (Seep 640) 

low SPIN vt \>TSTHES14 will comjletelj abolish sensation from the 
urethra and bhihler base and is indicated when painful conditions maolvmg 
thc«e areas are prc'scnt eg tuberculous cystitis with ulceration This form of 
aiiastlicsia is particularly helpful m the latter condition having two great 
ailvantagos over general anesthesia Firstly renal function and sensation 
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are unimpaired so tjiat s|>ecjniens of urine can be readily collected from the 
kidneys and (if necessary) ascending pyelograply can be performed with the 
co-operat joii of tlie patient Secondly the sensation of distension of tlie bladder 
IS not altotrether abolished by spinal anaisthesia and lieemorrhage caused by 
ov er filling'' of an ulcerated bladder is less likely to occur than in an uncon 
scious patient , , t 

Gevebab a>jesthesia is seldom required for cystoscopy m adults In 
children however it is the only suitable form of anjesthesia for this purpose 
The dangers of inflicting severe urethral trauma and of over distending the 
bladder or renal pelvis roust always be borne m mind while examining these 
small patients , ^ ^ 1 , 

Introduction ol the cystoscope — ^ a preliminary to the examination the 
lighting system should be tested and the strength of the current fixed 

The penis is draw n up and extended m front of the abdomen and tl e cysto 
scope allow ed to slide m by its own weight until the beak is obstructed by the 
tnangular ligament (Fig 121) (Th® pomt of the beak is directed upwards 
throughout the passage of the instrument ) Keeping the beal m contact with 
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necessai> to depress the instrument weU between the patient s thighs in order 



to follow the cuned upper part of the posterior urethra The whole operation 
should he carried out gently smoothlj and slow ly and the axis of the mstru 
ment hept stnctlj m the sagittal plane When the instrument is in the 
bladder there will be a sensation of increased mobihtj of the proximal end 
and a limited range of mo\ ement (rotation etc ) can now be earned out without 
increasing the discomfort to the patient The telescope is next withdrawn 



Fro 123 

T1 omson W alker bladder syr nge 


and the faucet inserted for washing out the bladder Bladder lavage is earned 
out either bj moans of a synngc (Fig 123 ) or irrigator The lotion used must 
bo a crrstM clear solution bone lotion normal saline or sterile water all 
scr\ t cqualh w ell The temperature of the lotion must be kept below that 
1 u antiseptic solution such as oxycyanide of mercury 

( 1 4 000 to 1 8 000) js used care should be taken to remove all lotion from 
the bladder when the examination has been completed Page and Wilson 
have stressed this danger reporting three fatal cases of acute mercurial 
jiotsoning after oxjcvanule of mercury had been retained in the bladder after 
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c;>sto‘-copj Mercurial solutions should be aioided in patients who are takmtr 
iodides b\ the mouth ® 

\fter the uasliout has returned clear the bladder is filled until slight dis 
comfort js complained of the faucet is ^Mthdrawm the telescope reinserted and 
the lighting switch connected 

Difliculties of cystoscopy — In passing a cjstoscope or any other rigid instru 
ment along the normal urplhra most difficulties will be found to arise at two 
sites , firstly immediately below the triangular ligament at the junction of 
the fixed and mobile parts of the urethra and secondly mid way a]on« the 
posterior urethra at the le%ei of the veruinontanum A common mistale of 
the inexpert cjstoscopist is to fail to appreciate the exact position of the 
entrance to tlie membranous urethra either depressing the cystoscope too 
soon, when the beak of the instrument is only as far as the suspensoryligament 
of tlie penis or too late irhen the beak is at the bottom of the cul de sac of 
the bulb In either case the instrument wilt be caught in the mucosa and 
forcible attempts to advance it farther may tear a false passage in the urethra 
at this level When compressor spasm is present the difficulties in negotiating 
this part of the urethra will be further increased Irregularities and pockets 
in the posterior urethra are not uncommon and these may be marked enough 
to catch the point of an instrument False passages at this level will tunnel 
the prostate and burrow under the triangular ligament Severe lacerations 
in this area may mvoUe the extraperitoneal part of the bladder 

The feel of the various pockets and irre^lanties m the normal urethra 
can only be appreciated by the surgeon after be has served a long apprentice 
•hip in a cystoscopy dime and no textbook description can impart this know 
ledge 

The commoner abnorinahties which may render cystoscopy difficult or 
impossible are large scrotal tumours suprapubic scars fixed to the bone 
narrowing or distortion of the urethra from anj cause In such cases prelim 
inary exploration by passing a curved metal bougie is often a great help 
As already stated the patient with gross prostatic enlargement should only 
be cystoscoped when special indications are present eg when repeated attacks 
of hiematuna suggest the presence of a bladder grow th 

Difficulties may anse in obtaining a clear view of the interior of the bladder 
after the cystoscope has been passed In some eases the bladder may repeatedh 
discharge its contents by going into spasm each time lotion is injected This 
is very liable to occur w hen the lotion is too hot as the bladder is much more 
sensitive to high temperatures than to low ones By keeping the instrument 
in a fixed position and gradually increasing the amount of lotion injected the 
bladder and urethra will be found to become more tolerant in most cases 
until finally the inspection of the bladder becomes possible 

The view may become obscured by the presence of pus blood or large 
intravesical growths Repeated irrigation of the bladder may be necessary 
before the lotion is returned clear or else a special cystoscope for continuous 
flushing may be employed ^ , , , , , 

Bladder orientation— Seen through the cystoscope the mucosa of the bladder 
IS a clean smooth glistening membrane Its colour varies from white to sandy 
yellow, depending on the brightness of illumination the portion of the bladder 
wall inspected the lotion used and the temperature at which it is injected 
Arteries are fairly numerous the larger ones running a more or less straight 
course before breaking up into debcate wavy arterioles A^asculanty is most 
marked on the bladder base particularly on the trigone where the numerous 
vessels which radiate fanwise fiom the internal meatus make this area appear 
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of'tho'grm°S haimorrhage severe cystitis or krge size 

r iT l^'sltStsphy mil demonstrate »n eAtravasatioii of urine irheii rupture 
01 the bhdrter has occurred It may be used for this purpose in cases n here 
signs ana sy mptoms of ruptured bladder are inconclusive 

3 The mechanism of uretenc reflux can be studied in cases where tlie 
\aKe at the lower end of the ureter has become incompetent In severe 
degrees of chronic bladder obstruction the whole of the upper urinary tract 
of one or both sides may thus be viauahzed (uretero pyelogram) 

Tuo methods of cjstographj may be emplojed — 

1 Instrumental cystography— The contrast medium is injected tlirough 
a catheter until slight suprapubic discomfort is complained of Various 
media are cmploj ed the best being a 5 per cent solution of any of the drugs 
u«ed for intra\enous pjelographj (lodoxyl BP) or 15 per cent sodium 
bromide Iodides are unsuitable for this purpose as they are liable to be 
followed b\ dj suna and hscmaturia Air should never be used not only is 
the contrast shadow poor hut it jna> give rise 
to air embolism 

Radiograms aie taken in the aiitero 
postenor and oblique planes with the bladder 
filled Similar \iews are taken after micturi 
tion It should be remembered that the shape 
of the bladder is altered for an uni now n 
length of time after the passage of a urethral 
instrument Other factors such as a desire 
to micturate or rapid filling of the bladder by 
injection maj also have to be taken into con 
sideration when instrumental cystograms are 
studied For these reasons the outline of the 
bladder under natural conditions can only 
be accurately reproduced by the intravenous 
metliod Forced distension by injection will 
be necessary to demonstrate many diverticula however owing to the com 
parativelj small size of the opening between the sac and the bladder 

2 Excretory cystography — It is usual to take a picture of the pelvis half 
an hour after intravenous urography This will generally outline the bladder 
in a state of moderate distension To prevent dilution the bladder should 
be emptied before the injection is giv en 

It will often be noted that the outline of the bladder as shown bj uro 
grajihj IS asymmetrical one side or other of the fundus being indented (Pig 
124) This IS due to differences of pressure exerted by the intestinal contents 
and 1*5 often most marl ed when the pelvic colon is loaded This appearance 
IS without anj pathological significance 

Differences in concentration of the medium in the lower ends of the ureters and 
the bladder may clearly demonstrate the relationship betw een these structures 

Unfortunately many intravenous cystograms are worthless from the radio 
logical point of v lew because of poor concentration or the presence of gas m 
the rectum and pelvic colon The advantages of this method are those of 
convenience complete absence of any local reaction and the fact that the bladder 
is shown under normal conditions without artificial distension onnstruineital 
interference 

In cases where catheterization is undesirable intravenous cystogriphy 
may be utilized to give an approMinate estimation of residual urine 
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EXPLORATION OF THE BLADDER 

Because of the uealth of diagnostic methods at the disposal of the surgeon, 
exploration of the bladder is onlj hkelj to be necessary m exceptional cir- 
cumstances 

Emergencj cystotomy is sometimes required m cases of sex ere and uncon- 
trollable hiemorrhage from the bladder with clot retention in order to turn 
out the clots and to deal with the source of the bleeding Ruptures of the blad- 
der especially those associated with war wounds are often difficult to diagnose 
and in viexx of the graxe dangers of delay in treatment, it may be necessary 
to explore the bladder in many doubtful cases 


APPENDIX 

At the Congress of the French Assooiation of Urology m 1026 it was dccicletl that all k ) m N 
should be graduated by a siTth of a millimetre (Benique scale) instead of bj ft third of a mitli 
metre (Charriere scale) Nexertheless the Chamero scale remains m popular use In the Briti'li 
Fmpire and the United States it is commonJj designated by the letter F (eg 10 F ) which i« 
used in this work Ureteric catheters are commonly marked in the Benique scale 

John Sandrev 
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CHAPTER \\ 


DISTURBANCES OF MICTURITION AND VARIATIONS IN THE 
AMOUNT OF URINE EXCRETED 

VESICAL PAIN 

I Js relation to micturition \e8ic‘il pain may precede or occur at the moment 
of commencing or ending 

Vesical pain which precedes micturition is due to \esical tension and is 
most severe nben the nhole bladder is inflamed 

The pain nhich occurs at the moment of commencing micturition i? caused 
either by inflammation uhich is localized to the neel of the bhdder or an 
obstructive condition in this situation 

The pam at the end of micturition is most commonlj due to inflammation 
less commonly to stone or new growth 

There is little risk of confusing vesical pain with that originating in neigli 
bouring organs because there are other symptoms present which are character 
istically of vesical origin 

Vesical pain has three characteristics with regard to location m tlic 
bladder region at a distance from the bladdei with micturition 

Pain tn the bladder region — This is located m eitlier the pubic or supra 
pubic area or deep in the peh is Except in the last instance the patient i^ 
able to indicate the seat of the pam 

Pain at a distance from the bladder— This is noted at the tip of the penis 
in the male and at the external unnarj meatus in the female frequentU 
the pain is noted to one or other "iide m the lower abdomen When \esical 
disease is coniplicat<"d bj a perivesical lesion pam radiates along the prhic 
nerves into the perineum buttocks sacral region tliighs ami groins 

Pam with micturition — ^The pains which occur indepcndent)> of mic 
tuntion are often accompanied bj frequent and urgent micturition which 
culminates in severe pam just is the act is completed TJie jam in tliese 
circumstances is felt at the neck of the bladder in the glans or at the external 
urinary meatus Wlien these painful attacks are seacro tliej ma\ be accom 
panied bj rectal tenesmus which precipitates the passage of iTatiis or even 
ffeees These different tj'pes of vesical pain can occur sjiontancousl} or be 
precipitated or aggravated b^ vanous causes m a verv sensitive bladder 
even slight bodj movements shaking the be<l or the banging of a door in 
other c^ses suddenly changing from the resting to an active state rectal or 
vamnal examination the passage of urethral instniments tendon in the 
bliTdder caused by the injection of fluid 

Cystalgia with urethro-tngonllis— This condition is sometimes met with 
after a widespread cvstitis has subsided or mnv exist without nnv siir}i 
preceding attack There i:, always pollakiuna ns well The urine m the e cases 
IS often perfectly clear to the naked eye and microscopically mav contain 
bacteria but no pus , i i i 

The cystoscope shows the inflammation in the bhdder to l»e Jocalircu 
strictlv to the front of the tngone Urethro copv «hows that tU i*<Mcnor 

17 ' 
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urethra is also the seat of mftamination The urethntis is probably the origin 
of the c%stitis , , 

In generalized cystitis— In these circumstances the vesical pains are 
accompanied by pyuria, increased frequency and urgency of micturition 
The inflammation may of course, be due to any diseased condition ot the 
bladder prostate urethra or kidneys or to disease of an extra-urinary pelvic 
organ In certain pathological conditions of the kidney or ureter the above 
signs ma\ exist with little or no cystitis Cystoscopy w ill be necessary to make 
matters clear 

Vesical calculus — Pam on movement, as a result of impact, or as micturition 
terminates is the characteristic feature 

Malignant growth — This gives nse to vesical pain, with frequency, etc , 
and has luoimaturia as a prominent feature 

Acute complete retention of unne— This gives rise to a constant pain and 
recurring spasms from the bladder contractions which attempt to overcome 
the obstruction The palpably distended bladder indicates the degree of the 
retention 

Chronic incomplete retention of urine — This is sometimes seen after 
operation, and gives nse not to severe pain but to a vague feeling of discomfort 
in the lower abdomen The condition is hkely to be overlooked if a distended 
bladder is not palpated 

Chronic cystitis with pericystitis — ^This often occurs without frequency or 
urgency, but with pain at the end of mictuntion which persists for some 
lime In these cases the urine may or may not contain pus The persisting 
pain IS due to the inability of the bladder to recontract as it empties 

Cystalgia without vesical cause — Spasmodic pains with clear urine and 
no intravesical cause, as established by cystoscopy might be reflex from 
some renal pathology, or due to a neuropathic condition 

Sometimes renal tuberculosis causes cystalgia of this kind before pus 
appears in the urine 


URETHRAL PAIN 


Diseased conditions of the bladder may cause pain in the region of the 
glans in the male, or at the external urinary meatus in the female The dis- 
comfort may also he felt along the whole length of the urethra during the 
passage from the bladder of clots, gravel, pus and bacteria 

A urethral discharge will make it dear that either the urethra or the 
prostate is at fault , hut this may be absent 

It may he necessary where there is uncertainty to carry out urethroscopy 


ha:maturia and pyuria 

1 1ic«e arc discussed under abnormal conditions of the urine 


rui^LAniUKlA 
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7t nnj be s/ikI that «ith advancing years from one cause or another 
there IS a tondcnc) to nn increase m frequency of micturition Because of 
Hip leaser qiiantiti of urine cxcretwl m the tropics frequency of micturition 
is mucli le-'S there tjmn in colder climateis 


When the frequence is marked there is often urgencj as uell the latter 
nnj bo 80 pronounced ns to amount to incontinence Sometimes there are 
jiainful Npsical contractions uhicli gi\o the patient no alternative but to tr\ 
to emptN the bladder Mhenc\er thc^ occur These oft repeated efforts result 
m the e\ncuatioii of onU a few drops at a time 

It IS umMsc to assume that chronic frequency occurs in normal individuals 
or that pollakiuna is n normal state bccau<;o it is an old standing condition 
A careful inspection of the neck of the bladder and the posterior urethra 
will often re\eal a latent and unsuspcctwl cause of the symptom 

Pollakiuna maj he nocturnal diurnal or may occur during both night and 
da\ 


Nocturnal pollakiuna — Tim ma^ occur almost entirely at the beginning 
of the night s rest tjie patient having to j-jse several times in the hrst boar 
or so and then remaining undisturbed during a considerable period or there 
mnv be a number of fairl} reguhrlj spaced risings Both types occur vnth 
c\rtitjs which maj cause much frequencj in acute cases 

W ith uncomplicated prostatic enlargement two three or more micturitions 
occur starting m the carl^ hours of the morning and these go on at regular 
intervals 

Diurnal pollaWurla— W hen the frequency is precipitated by walking or 
other movement and cspeciallj when accompanied by discomfort or pam 
in the bladder region ttsical calculus should be suspected 

In other cases m wincfi frequency is precipitated by movement the dis 
comfort 19 seated in one or other iirfney uhtcn is the scat of stont in such 
circumstances tlie frequencj must be considered as a vesical reflex 

SensUntty of the neck of the bladder which is the seat of inflammation 
nnv be indicnteil bv the call to micturate on getting up after sitting or lying 
the piticnt is not necess-irih disturbed m the same waj during exercise 

In women when tlie erect posture provokes frequency together with a 
little incontinence genital prolapse icsico laginal displacement and pelvic 
(Kiioiir should each be considerecl 

Pollakiuna not influenced bj walking resting or any particular posture 
whether accompanied or not b> pains which if present are not actuated by 
anv of the conditions just mentioned should make the observer think of some 
fa»«e ii/ ich originates tn the nerious system 

\ esical neuralgia w ith pollakiuna is said to occur after widespread cysCiits 
m which there still remains inflammation localized to the base or onlj to the 
neck of the bladder The unne in these c'lses is often perfectly clear to the 
naked ev e and rnicro'scopically often containi? bacteria but no pus There is no 
justification for assuming m such cases timt the symptoms are nervous and 
not infective in origin The same state of affairs is commonly found when 
there is some accompanying disease of a pelvic organ 

Diseases of the spinal cord tabes in particular can be responsible for 
\esical irritability and frequency with pam Neuropathic pollakiuna must 
be seriouslj considered vvhen a careful investigation has excluded otlier 
possible causes 

Diurnal and nocturnal pollakiuna — For convenience we may divide c^es 
falling under this heading into groups those without pus in the urine those 
with pus in the unne 
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POLIAMEBIA YITHOOT pos-Eesidual unBO or inability to ciuiiti tho 

bladder is responsible for some cases ^ , i i 

Simple or malignant prosiatu enZnrijemcnf— Fven nlien no rcnilual iirino 
IS niesent frequency of micturition both night and day may be a feature 
This symptom is due sometimes to hypertrophic or neoplastic change In 
malignanc% it is due to irritation caused bj malignant infiltration 

Tumours 0/ the bladder— These can produce frcquencj for some time 
before hfematuria occurs 

Arteriosclerosis chronic neythniis and glycosuria In these cases the s\inp 
tom IS largelv dependent upon an accompanjing poljurn 

Renal PoUakiuna sometimes occurs in the earlj stages uliilo 

the urine is still clear and there is no cystoscopic evidence of the disease and 
IS due to the accompanjing poljuria 

Unilateral renal tuberculosis with complete destruction of renal tissue, 
as in closed renal tuberculosis or massive calcification can also produce this 
symptom This is proved by the fact that it ceases when such n kidnev is 
remov cd 

Ureteric calculi impacted near the bladder sometimes produce irritability 
of the bladder chiefly m the form of frequency of micturition 

Chronic inflammation of the posterior urethra — This forms a verv important 
group because most cases of both sexes complaining of mild chronic frequency 
of micturition fall into this category Children as well as adults are con 
cerned and many of the former group suffer from enuresis as well It is only 
by using the postenor urethroscope as a routine measure that the cause of 
the frequency can be accurately established The front of tho trigone and 
the internal urinary meatus are commonly involved m the inflammatory 
change (urethro cervico tngonitis) The absence of pus mil sometimes of 
bacteria from the urine and the lack of signs of inflammation in tlie mam 
bladder cavity when cystoscopy is carried out have created the impression 
that the symptoms are often of nervous origin Careful observation shows 
that many of these cases suffer from polyuria as well the latter feature must 
therefore play an important part in relation to the increased frequencv of 
micturition 

Congenital irritability of the bladder— if all cases falling into the preceding 
groups are carefully excluded it will be found that this is indeed a rare cause 
of pollakiuria 

Extrai^tcal tumours — By pressure on the bladder both diurnal and noc 
tumal poffafeiuria w ith clear unne can occur 

Drugs alcohol condiments — It is important to realize that manv drugs 
especially when taken over prolonged periods or m excessive amounts can 
give nse to increased frequency of mictuntion It is well to take note that 
this sometimes happens in connection with urinary antiseptics 

-Xlcohol m the form of spirits especially increases frequency of micturition 
not only from diuresis but by causing irritation at the bladder neck This is 
when even a mild degree of inflammation is present in 
this locality \ inegar and therefore pickles have the same tendencv 

POL^VKIURIA WITH TVS—CijstiUs—This Condition commonly causes the 
^ painful passing of turbid unne The inflammation is tuberculous 
or non erculous and may be a compbcation of such conditions as enlarged 
prostate stone diverticulum tumour etc of the bladder eniargea 

Pyelonephritis due to different causes at the time of an exacerbation 
may be aecompamed by the frequent passing of turbid urme Inv esti-at oS 
in due course by cystoscopy may estabbsh the fact that the pus is of rS 
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onpm and timt the bladder w healthy In other eases however the bladder 
i'* also the peat of inflammation which will explain the poUakmna 

Pro-’ilnlttfs and /io?/ertor «reMri/ia— Tlic origin of the symptoms will be 
clear m the prc-ence of n urcthnl discharge In the absence of this however 
the iiossibihti should be kept m mind and a rectal examination should be 
made and the nnlor examined m two glaasea As o rule inflammatory changes 
of the internal genitak are reeognn^ at once with the examining finger 
Inspection of the iirino pas'ted into two glasses espcciallj after the rectal 
examination will genernll} show threads aa well ns pas m the first glass and 
that the«e are nbeent from the second nhich maj contain pus howexer The 
presence of the latter indicates that the infection has spread from the postenor 
urethra to the bladder 

Pollakiurla accompanying renal colic— rrcqucnc} of mictuntion some 
times oociirs during an attack of renal colic Ibis phenomenon may be the 
result of n stone m the kidney or ureter a by dronephrosis or there may be 
no caiHC for the colic which can lie discovered in tlie upper urinary tract 
Thia last group of ca«eH rarely includes women and is usually associated with 
a latent infectJon invohing the bladder neck and posterior urethra or the 
pro,stnte llio last site of the infection probably explains the high incidence 
nflecting the male 

In all the above groujis the circumstances, of the attack generally suggest 
that Iho Rymploma are due to a flaring up of an inflammatory focus On 
the othir hand there is roaaon to beheve that with a stone in the lower end 
of the ureter the frequency of micturition may be a reflex manifestation 


URGENT MICTURITION 

Urgent inicturition is mamfeated by the necessity to piss water as soon 
08 the impulse to <io <o an< 5 cs The desire to micturate may occur spontane- 
ously m resfwnsc to movement or to some quite different stimulus such as 
the pound of ninning w atcr 

The urge if so imperative that at once a few drops of unne begin to escape 
or there is such an uncontrollable rush of wafer that it amounts to false incon 
tmence of urine J)unn„ sleep emiresis may result The condition is the 
outcome of imfability of tlie bladder neck It is met viith in cystitis vesical 
calculus iirctlintjs and prostatitis In the last condition only a small area of 
congestion may produce it In certain cases of hypertrophy of the prostate the 
urgency is duo to the presence of some degree of inflammation in the gland 
It is also observ ed in cases suffering from nervous dyspepsia m whom there is 
also poly una especially after meals 

INFREQUENT MICTURITION 

There are certain individuals — ^women more commonly than men — who 
regularly hold tlieir water without discomfort for unusually long periods 
for example for twelve to even twenty four hours and are then able to 
micturate witli ease and without discomfort The practice probably depends 
upon the cultivated habit of abstaimng from urination for progressively 
Ionr»er periods There is the undoubted danger however that the prolonged 
retention will cause a gradual deterioration in the muscular tone of the bladder 
Such a change in due course is likely to lead to even greater mtervals between 
the urinations until complete retention of urine supervenes 
17A 
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When an absence of any desire to pass water » » feature of the case, then 
a lesion of the nervous system is the likely cause of the condition 
Infants and young children, especially males -who have been 
mav suddenly develop the habit of retention for long periods, which may 
continue for ^twelve hours or more The condition is dependent upon an 
inflammatory condition of the urethra which is often apparent on inspecting 
the external urinary meatus The retention becomes painful and generally 
relieves itself in due course , , , , , x u t. 

Treatment— In children this should mclude bathing away any crust which 
mav be present over the external unnary meatus, holding the child over a 
chamber of hot water, and placmg a hot fomentation on the suprapubic region , 
rarely, catheterization is required 

In adults it is important to impress upon the patient the necessity lor 
emptying the bladder every four hours or so If atony of the bladder has 
already supervened, indwelling catheter or even suprapubic drainage may 
be necessary for a period 


DIFFICULT MICTURITION 


The term means that an unusual effort is needed to pass water The 
difficulty may manifest itself in a number of different ways 

Difficulty throughout micturition— The stream comes without force and 
IS small and crooked Straining is necessary throughout the act and the 
patient may have to take up a special position such as lying, sitting, crouching, 
bending forward, or lifting one leg The prolonged and repeated effort^s 
give nse to hernia, piles and rectal prolapse 

The following causes may result in the above type of difficulty 
Intbuferekce with kerve supply, as in trauma or disease of the spinal 
cord, for example m spinal injury or tabes , or from a penpheral nerve lesion 
such as that due to syphihs or alcohol 

The stamwerino bladder in which the stream comes in interrupted 
jets due to irregular vesical contractions The condition may be considered 
a neurasthenic manifestation 

A MECHANICAL OBSTRUCTION TO THE OUTFLOW — Into this Category go 

E rostatic obstruction, bladder neck obstruction, urethral stricture, foreign 
ody and calculus m the urethra and sometimes vesical calculus, certain 
congenital lesions such as hypertrophy of the bladder neck, and vesical 
div ertjculum 


Delay in commencing micturition — The patient may have to wait several 
minutes before the stream starts Once it commences it continues ^vith 
either a normal or only a slightly diminished flow Cases of nrostabc obstruction 
specially show this type of difficulty It is on getting up in the morning that 
It IS particularly noticed, for at this time the prostate is likely to be some- 
what congested Such patients may completely fail on the first attempt, 
but after remaining upright and attending to other matters for a few minutes 
are generally able to pass water without difficulty In other cases several 
attempts are necessary . 

N^'ous people— n is a ncll known phenomenon that certain people 
cannot micturate m public urinals before others This nervous disability is 
occasionally encountered in the consulting room 

A further call at the end of micturition— This obliges the patient to make a 
further effort to express the last few drops of unne This effort which is 
more or less involuntary, ,s always painful Cystiha is the commokest cause 
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of this 1 fsieaf cakttlus is !o^ commonly present When there js acute 
CNstitis n little blood ma\ ho expressed ssith the last drops of urme 

Interruption of streiini — ^This maj bo c^uitc trsnsitorj and disappear as 
unexpcctcijK as it carnc or it maj respond to n change of position On the 
other hand the a\iiiptoni inaj be permanent A stone coming against the 
i csical onficc mn} be responsible and the state of affairs rectified by a change 
of position 1>> the patient Vs a rule houever the symptom is due to a 
«;»a-sm resultiti;; from mIuIo inictiintion is proceeding 

Micturition in two attempts— Sometimes the patient mil feel that micturi 
tion IS finished but soon after will ogam haro the call and again pass a large 
quantit\ of uatcr Such a circumstance might be crested by a sesical diierti 
culutn a pronounced tnfernrefcric bar or marUd ddalntton of the upper urinary 
tract 

Summary — B\ taking note of the special features connected Mith the act 
of micturition it may he possible for the surgeon to make up lus mind provi 
stonnll^ as to the cause of the patients difticiilty For example generally 
speaking psticnts uho liaio difliciilt micturition from cystitis or such spinal 
trouble ns tabes pass their Mater more comfortably uhile crouching Stricture 
esses and neurasthenics tend to choose the upright posture while leaning 
foruanl, cases with difficulty from \esical calculus are most at their ease 
in micturating while lying down 

RETENTION OF URINE 

Iletcntion of urine may be said to exist wheneser tliere is urme in the 
bladder which cannot be expelled It is important to distinguish two forms 
of retention— complete and incomplete 

Complete retention— In this state the patient can pass no urine at all 
The retention ma\ occur suddenly m a subject w ho has had little or no previous 
urinary trouble Such circumstances justify the term complete acute retention 
On the other hand the crisis may be the termination of a period of difficult 
micturition during which emptying of the bladder has been incomplete even 
requiring catlicterization from time to time The latter course of events calls 
for the term com/fc/e chronic reUnlion This term is equally applicable to any 
case of complete retention which remains permanently m this state no matter 
whether the retention supeiacncd quickly or slowly 

WHicn complete retention superacnes acutely the urge to micturate occurs 
with increasing frequency and is soon accompanied by pain which often 
xJeirJops to an extremo ile^ee as involuntaiy bladder contractions gradually 
replace the soluntary efforts At the same time there is a constant pam in 
the suprapubic region from the unaccustomed and increasing bladder tension 
Repeated attempts to micturate result at tlie roost in the passage of a few 
drops of urine •Vs the condition remains unrelieved the distended bladder 
soon becomes palpable and tender or even visible as a swelling in the supra 
pubic region 

•Vt this stage the general condition of the patient may or may not be grave 
If the situation is not resolved by cathetemation the intravesical pressure 
may be such as to ov ercorae the obstacle and cause the escape of enough urine 
to give some relief to the patients suffenng Only exceptionally does the 
bladder rupture from the distension an accident winch will quickly lead to 
the death of the patient if not promptly recognized and dealt with More 
usually the unrelieved case suffers increasing distress falls into a coma 
and dies from the intoxication which inevitably supervenes After reliet by 
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catheterization, once or on more occasions, normal micturition may return 
If it does not then the patient is m a state of complete chronic retention 
Diagnosis — Of the existence of retention — ^Anuria is the one important 
condition which has to be excluded m the differential diagnosis Except with 
paralysed bladders there is the urge to pass water with acute retention . this 
desire is quite absent in anuria so also is the palpable suprapubic swelling. 
Finally catheterization shows the bladder to be empty 

Of the cause of retention^The pathology of retention is often complex, 
so much so that even when an obstacle to the outflow is clearly identified 
it IS not always certain to what extent the retention is due to inhibition of 
the vesical musculature and contraction of the vesical sphincter , but for 
practical purposes we must keep in mmd a number of conditions w Inch either 
directly or mdirectly play a part m producing retention of urine 
The following is a classification of the causes — 


Extra-urinary conditions 

Lesions of the central nervous system , hysteria , after operations , 
peritonitis , spinal anaesthesia 


Affections of the urinary tract 

Traumatism of the bladder or urethra compression of the bladder or 
urethra by blood pus, urine, tumours or gauze packing m the rectum , 
obstruction of the urethra by stone foreign body, new gro\yth or blood clot , 
inflammatory lesions of the bladder prostate or urethra , congestion of the 
prostate or urethra after instrumentation or repeated coitus , urethral stricture , 
hypertrophy or malignant disease of the prostate , contraction of the internal 
urinary meatus , post-prostatectomy obstruction , bladder dl^ erticulum , 
reflex renal lesions especially in tuberculosis 


Pre existing disease indicates diagnosis 

From the above list may be chosen a number of instances in which the 
cause of the retention will be easy to recognize, for example following a 
traumatism or an operation m the course of an attack of gonorrhcea , com- 
plicating a urethral stncture where one is knowm to exist, or a penurethral 
condition such as abscess or extravasation Pentonitis m the true pelvis 
cin complicate severe retention of unne especially when there is paralysis 


Exploration 

In an elderly man rectal examination may reveal hypertrophv or car 
cinoma of the prostate If not ,t should not be forgotten that uiethUstacture 
IS not unlikely to be present m such a ease, and that the gentle passage S 
ms niments will decide this point A young man with 10100^0.“.™ a 
history of gonorrhica 13 probably sufiermg from stricture, and this® 3ter 
can be detected quickly by the passage ofboug.es A bimanual pelT.reitSmna- 
tion in women wi l generally clear „p the question of a pelym tumonr^ra 
cause of the retention A carefnl rectal eiammation m the male may reveal 
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Mich n condition Pnlpition of llie UFcttira combined v, jth a rectal examination 
tnnj bo all that is necessary to establish the presence of a foroian body or a 
stone in the urethra 

In an ehlerh man where neither rectal examination nor urethral explora 
tion has repealed the cause of the retention cjstoscopj will generally be 
i)pces,^ar> to decide wliothcr tliere is not an adenomatous intra%csical pro 
joction of the prostate causing the retention 

In j oung( r suh^ccts it maj be necessary to carrj out urethroscopy to settle 
the question of the presence of a new growth of the urethra or cystoscopy 
maj be required to decide whether or not a aesical di\crticulum is present 
for the latter ahnormaht\ is sonictmies associated with retention of unne 
\ small adenoma at the \esicnl neck is sometimes found in this group of 
patients railing ans of these causes a reflex retention of urine from renal 
tuberculosis can bo carofull\ gone into on this occasion 

Incomplete retention — 'Ihis implies the mahiUt) to completely empty the 
bladder 

Two TTrrs of jscoMrLrrjL JitTESTiov — Broadly speaking two degrees 
ma\ ho recognired — incomplete retention without distension incomplete 
retention with distension In the former the amount of residual urine is not 
large while m the latter the bladder remains constantly distended in spite of 
the patient « abihts to [ia«s water In Iwth groups the patient is at all times 
unaware that the bladder is never einptieil 

TiiF SYMPTOMS \ar\ acconhng to the case Incrensed frequency ofimeturt 
lion— *1 sen though the unne is perfectly clear tins is invariably present 
and IS more marko<l <lurmg the night It is due to two facts that the dimin 
i«hcd capacity of the bladder causes it to fill more rapidly the retention 
produces polyuria 

Urgency of miclurtUon nnt! wocbiriml incoidiHcnce — Those are often addi 
tionnl foatun.8 A few drops of urine escape immediately the desire to miot 
urate occurs During the night this symptom is cinggerated and may take the 
form of Imc incontinence In the latter circumstances distension is generally 
a prominent feature 

Jielentton tciih merjlow — Xs the condition progresses the bladder tends to 
become gro'^dv distended and generally visibly distends the lower abdomen 
and (lie unne escapes continuously drop by drop Tins state of affairs is 
inevitably accompanied b> dilatation of tlie ureters and kidneys as a result 
of back pressure w Inch first of all causes ddatation of the ureteric orifices 
The general condition of the patient at this stage begins to fail from the 
dcrcloping (0x0*101* 

Signs of tnlaxicotion — Sometimes it is not the urinary symptoms but 
general signs of the toxomua which attract attention or the two groups of 
sy mptoms may progress together Digestive disturbances in the form of loss 
of appetite nausea a tendency to \omit occasionally, flatulence constipation 
a loss of power of concentration and a tendency to sleep a lot are common 
enoimh svmptoms in this tyqw of case At the same time the patient may 
notice an increase in girth duo to protrusion of the lower abdomen m this 
region there may be a complaint of a sense of weight 

Incomjilele acute retention—Tlns is a sequel only m exceptional cases but 
when It does occur the patient is seized with spasms of pain which compel 
him to endeavour to micturate when he 13 able to relieve himself to some 
extent as a result of protracted efforts 

Diagnosis — Diagnosis of the existence of incomplete retention— it toe 
significance of the preceding clinical typ^ is not understood, the question 
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of retention of unne might quite easily be overlooked and if the patient 
IS passing -n ater freely and in abundance and is m no distress he might even 
resent any exploration to determine the point 

Incomplete retention must be thought of when pollakiuna !«■ present 
equally b(M;h day and night without evidence of cystitis also in post operative 
cases nho complain of a sense of weight m the lower abdomen If distension 
IS present palpation will identify the rounded swelling in the mid line of the 
suprapubic region in spite of the fact that the patient has recently passed 
water A less marked degree of retention may be identified w ith combined 
rectal and abdominal palpation 

When in doubt an intravenous cystogram should be taken immediately 
after micturition The passage of a catheter immediately after the patient 
has passed water will determine the presence and the quantity of residual 
unne but is not alwajs expedient 

Diagnosis of the cause of %ncompleie retention — In the case of a distended 
bladder which is easily palpable the same causes will need to be considered 
and the same procedures followed as laid down under the heading Diagnosis 
of the Cause of Complete Retention 

With an undistended bladder the existence of residual unne will be deter 
mined either by bimanual examination as already desenbed by catheterization 
or by a cjstogram during intravenous urography The same consideration 
will then be given to possible predisposing causes as indicated above It 
commonly happens that cystoscopy and sometimes urethroscopy is necessary 
before the cause can be stated with certainty It may be stated that m the 
great luajonty of cases that fall into this category the cause of the retention 
IS soma change at the bladder neck generally prostatic or m other glands m 
this vicinity 

INCONTINENCE OF URINE 


This term is applied to the involuntary escape of unne from the bladder 
by way of the urethra Sometimes the water runs away continuously at 
other times there is an intermittent discharge of a large quantity while between 
these occasions the patient is able to hold the unne and also to pass it normally 
as necessity anses The incontinence of infants must be looked upon as a 
normal state 

Sometimes the mcontmence la preceded by retention of unne which has 
^tended the bladder In such a case the intrawesical pressure rises sufficiently 
to force the obstacle causing the retention This is incontinence with over 
now and leads to a soiling of the clothes a permanent odour of urine about 
the patient and often skin imtation 

Etiology A CLASSIFICATION OP THE CAUSES OF INCONTINENCE 


Incontinence without apparent lesion of the urinary tract 
(a) W ith lesions of the central nervous system 
h In ne^ous states hystena neurasthema 
(c) essential enuresis 


Inamhnence with lawns of He unnary Iract 

blaM especmlly tuberculous 
/!.. contracted bladder stone or fore^ body new growth fistulse 

' ’ SarSmeut'ortt or tabgnant 

^ prostate after prostatectomy after tran<? 

SteHadteS*'’" neck^ufiammat.o^ 
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(c) froro uretliral lesions fcraDmaiasm, inflammation stone or foreign 
body, new growth ui^thral stricture weak sphincter control in 
females resulting from childbirth 

Jnconltncnce — utth or without unnary tract lesion — mih overflow 
This occurs from time to time m the following — 

(a) Disease or injury of the central nervous system 

(b) Prostatjc or bladder neck obstruction 

(c) Urethral stricture 


Diagnosis — True incontinence must be distinguished from false incon- 
tinence The latter occurs in cjslitis in which there are involuntary escapes 
of urine resulting from urgency It also occurs in certain cases of overflow 
These cases of false incontinence may m time become cases of true incontin 
ence For eraniple, with e3stitis the bladder may become so intolerant 
that it will hold no unne at all while in obstruction cases the bladder neck 
may be forced In cases of stricture, and of inflammation locabzed to the 
posterior urethra and the bladder neck there is often an involuntary escape 
of a few drops of urine at the end of micturition 

FistulcB between the ureter or bladder and the vagina roust not be mistaken 
for true incontinence of unne 

In some women mcontmence may occur m the erect posture, sometimes 
with and sometimes without, a muscular effort on the part of the patient 
The commonest cause of tins type of case is damage to the vesical spbinoter 
as a result of childbirth This may not be evident tUl some years after coniine 
ment , m which case the ultimate development of stress incontinence seems 
to depend on a gradual increase of uterine prolapse and vesico vaginal displace- 
ment Stress incontinence also sometimes occurs in nulliparous women In 
these cases the initiating cause is mflammatiOD, which is marked in the posterior 
urethra and at the bladder neck Often the utenne cervix is the seat of an 
erosion as well 

Ectopic opening of a ureter into the urethra, vulv®, or vagina causes a 
continual escape of urine, whicli is, however, accompanied by normal micturi- 
tion as well The incontinence always dates from birth The ectopic opemng 
w ill be readily discovered on careful inspection 

In a child with enuresis one must not be too ready to assume that the 
case IS one of essential enuresis without making a thorough investigation 
Many cases have an inflaramatorj' focus in the posterior urethra and sometimes 
of the external unnary meatus and, in the female, of the vulva as well More 
rarely renal tuberculosis or vesical calculus may produce the symptom 

Following a pelvic operation the circumstances generally indicate that 
the incontinence is due to fistula from a ureter or the bladder 

Inefficiency of the lesical sphincter m a woman is established by noting 
that the incontinence is only present, or mote pronounced, in the upright 
position and by inspecting the vulvae On asking the patient to strain, the 
vesico vaginal displacement and the escape of urine will be seen 

A pelvic tumour pressing on the bladder may be the cause of the incontm 
ence , a bimanual examination per vaginam or per rectum should identify 
the reason , 

In spinal cases and other paralytics there is often retention Avith le% er ana 
overflow incontinence The identification of the state of affairs is not difficult 


to establish 

With a urethral stricture the incontinence is at first diurnal and later noc- 
turnal as well The onset of the mcontmence corresponds with the presence 
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of a good deal of residual urine m the bladder , as this increases, the moon 
tinence instead of being intermittent may be continuous, the urine escaping 
drop bj drop The historj and a urethral exploration will give the clue to 
the cause of the condition i.u ^ 

In adolescents and young adults with nocturnal incontinence there is 
cenerally diurnal frequency of micturition as well A posterior urethroswpy 
Kill commonh show inflammatory changes in both sexes In females there 
is sometimes a chrome inflammatory state of a pelvic extra urinary organ 
Tliere is sometimes residual unne and less usually a contraction of the internal 


unnarj meatus 

In more elderly men overflow incontinence from prostatic obstruction 
inll aluajs be kept prominently m mind as a likely state of affairs The 
presence of the distended bladder and the findings on rectal examination 
will usually make the position clear In certain rare cases there is no disten- 
sion of the bladder, but the prostatic changes have resulted m such alterations 
of the internal urinary meatus that it ceases to function as an efficient sphincter 
When rectal examination does not indicate that the prostate is the cause 
of the trouble, it should be remembered that no patient is too old to have a 
urethral stricture If in\estigations prove that this cause does not exist 
then m due course the question of an intravesical projection of the prostate 
or a generalized contraction of the internal urinary meatus must be settled by 
cjstoscopj, or when the bladder is opened if this procedure becomes necessary 
In long standing cystitis, especially in tuberculosis cases, incontinence 
maj result from chronic contraction of the whole bladder, or from destruction 
of the bladder neck Both states show' a small bladder by intravenous uro- 
graph}, and an incapacity of the bladder to hold more than a small quantity 
of fluid when this is injected per urethrara Cystoscopy under general or 
spinal an'csthesia will generally be necessary to distinguish betaveen the 
two conditions 

Tlierc maj be indications that some pathological condition existing m 
the urethra is the cause of the symptom Urethroscopy is called for in this 
ca<»c, especially when the question of calculus or foreign body requires to be 
fulU Mucstigaicd 

Incontinence during an epileptic seizure requires no further explanation, 
while incontinence from hysteria or neurasthenia may be considered a rare 
octurrcncc 

I imlly it may be said that if a thorough search has been made and that 
thw search includes the posterior urethra very few cases indeed of enuresis 
will remain for whicli a cause cannot be found 

n cases of recent onset the commencement of renal tuberculosis must be 
thought of and insestigated 


incontinence of urine in childhood 

“essential mcontmcnce '* which is some- 
nften I.p foiinfl \ I ^ condition is an unsuitable term, because a cause can so 


d\«o '"tl.n!” equally divided 

t\ o tjj>CH those that continue from infancy , those that commence 
no time after the imoluntary micturition of early childhood has ceased In 
mam ca«cs inaoluntary mictuntion has ceased for months or eX veam 
before enuresis supervenes ^ 


into 

some 
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In the course of time llie enuresis tends to disappear spontaneously 
generallj after ^omo jenrs ha\e elapsed In most cases the complaint has 
cleared up bj puberty In others it drags on through adolescence in some 
untd the age of 20 A few cases continue well on into adult life Most of 
the older patients suffer from diurnal frequencj as well Although some of 
the patients manifest e\citabihlj of temperament the majority seem quite 
normal in tins respect CommonK se\cral children of the same family suffer 
from the comphmt 

etiology— A umcrous causes Jn\e been set out for this complaint and 
111 man} of these the possibthtj of cause ind effect often cannot be denied 
let the results of treatment freqiientlj fail to establish the fact that there 
has been any connection between the two conditions 

Epilepst — \ltliou«)i this IS an uncommon cause of enuresis yet enuresis 
IS fairU common with epileptics The morning after wetting the bed the 
child appears dull montalU complains of headache and may nave difficulty 
m speaking if the tongue has been bitten 

Psicinc vND OTHER CFREBRvi. INFLUENCES— Tlicse are most important 
(see Pathogenesis) 

■^Iental instability Ins its influence when the two conditions arc associated 
Minor PvTitOLOOictL conditions outside of the urinary tr\ct— 
fhere is quite a long list of these In some cases the association between 
the tw o conditions is proi ed by the effect on the enuresis of dealing w ith the 
patliological state in question of wJiich the following arc the chief enlarged 
tonsiU adenoids impetigo rectal polvpus intestinal parasites It must be 
said however that m the majority of cases after canning out the necessary 
procedures tliere is no benefit to the enuresis One must tlierefore be guarded 
in assigning importance to these factors in an letiological sense 

SriN t BIFID V OCCULT V — Tlus occurs in the sacral region and can only 
bo diagno-scd by radiography It is said that in this condition there is a 
fibrous or fibre cartilaginous band which compresses the dura mater and 
that this state of affairs gives rise to incontinence of urine Good results 
fiavc been claimed for freeing this band by operation but these are not con 
stmt It IS indeed a grave responsibility to advise such a serious operation 
for so uncertain a result There ore two facts which lead to the conclusion 
that the spma bifida is generally unimportant when spina bifida and organic 
disease of the urinary tract are both present the enuresis often clears up after 
treating the latter condition cases of spina bifida are observed m which no 
incontinence is present 

InFLAMMVTION of the GENITALS AND THE LOWER URINARl TRACT — 
Small localized inflammatorv states about the external genitals which ulti 
mateiy conic to involve the urethra tend to be very chrome m children 
are apt to be o\ erlooked and are commonly associated with enuresis 

In THE FEViALE — Vulvitis (Tig 125) IS quite common in this respect 
It may be localized to the crypts which are sometimes present on the \ estibule 
and those winch he in the crevices between the labia minora and the hymen 
The external urinary meatus is invariably involved and where urethroscopy 
IS possible the urethra will be found to be implicated in the inflammation as 
uell Some of the \ul\itis cases undoubtedly continue for many months and 
the worst cases even for several yeans It may be expected therefore that 
the accompanying mflammatjon of the urethra and sometimes even of the 
bladder neck may also tend to be chrome and to render the reflex of 
micturition somewhat more sensitive than normal 

Adhesions involving the eUtoris or sealing the labia mmora together are 
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other inflammatory manifestations There may be a mass of smegma re- 
tained under the prepuce of the cbtons Less commonly m female children the 
ctTux uteri is the seat of an inflammatory state This structure can be quite 
comenientlj inspected through a vaginoscope without causing any damage to 
the h^ men The cer\ical change is in\ariably associated with urethral and 
bladder neck inflammation A simple \aginitis is sometimes present 



Fio 125 

uvitumchillren ^ B Mild chronic vulvitis C, Generalized vulvitis 

>ote that the vaginal mucosa is not involved 

children there 13 the occasional case of 

■iiuierem joresKin is a most important factor because of the rptampd 
smegma which often rcsulu Ti,« 1 ~ ^ 01 tne retainea 

» * . itsiiivH iiie involiement of the urethra fr^im thm ia 

"1 "l-h become su™u„Sc!by "dema 

■J IS generallj referred to as meutitis, of which 
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there arc sc%ernl degrees {Figs 129 ind 130) 
behind the meatus , ulcerations of the meiHl 
mental margins with an o\crhing crust 


hjper-emja of the mucosa 
margins ulceration of the 




Two viewa of oetlemn of ctI em*! urinary meatuy resultme from adherent prepuce 
an I retained amrgma in a clu) | u ^ ears 



l/<3 123 

Expos ife of retained smegma after 
retraction of adherent prepuce 



Fio 12D 

Uleeratite meatitis m a circumcised 
cKiid 1 ^ear and 3 months 



Fia 130 

Sleatitis with scab formation in a 
circumcised child aged 1 months 



Fig 131 

Ojuatficted external urinary meatus 
m a child of 1 year and 11 months 


Constriction of t}ie extenial unnarj meatus (Fig 131 ) occurs fairly quickly 
as a complication of meatitis but the latter condition does not occur m the 
uncircumcised (Wmsbury Jnte 1941) Atr^ia also occurs as a congenital 
condition 

S/ricfiire— generallj involving the pemie or the bulbous uretiira— is 
occa«ionalIj found in male children with enures 
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” Uncomvhcated pta^.s-Although this can rarely be proved to be the 
cause of enuresis yet it is n ise to regard it as a ^tential factor 

HimospoAos— This is sometimes associated with a constriction of the 
exteriil urinary meatus, m which case it may be regarded as a contributory 

““S BOTH SEXES— It must be realized that the inflammatory conditions 
lUst discussed tend towards a chrome state In many cases of enuresis 
m which there is no inflammation involving the outer aspects oi the 
external genitals mild chronic inflammatory changes of the posterior 
urethra, and leas frequently of the bladder neck, are to be noted nevcr- 

^*'*^Another condition which must receive proper attention is a generalized 
narrotting of the tohoh urethra 

Inelasticity of the urethra is strikingly pr^ent at times This is identihed 
Vihen urethral dilatation is attempted (see p 279) 

Urethritis— li the urethroscope is used systematically in children -with 
enuresis a certain proportion of them w ill be found to have some degree of 
mild chronic inflammation present 

Occasionally enuresis is due to the relief of retention which has resulted 
from inflammation at the bladder neck causing spasm 

It IS important to remember that the majonty of enuresis cases fall into 
the group wath the mild inflammatory changes abo\e described 

Cystitis — In a certain number of cases cj stoscopy show s some degree of 
bladder inflammation , often this is scantj and m patches and is more m 
e\idence in the \ounger than in the older children (Fig 132) 

The urine— t\hth so called essential enuresis the urine is generallj cr\ stal- 
clear on inspection, and neither culture nor smear examination of the 
centrifugal deposit of catheter specimens reveals the presence of organisms, 
nor are pus cells to be found m sufficient numbers to indicate inflammation 
(85 per cent, Winsbury White, 1941) in this respect these findings corre- 
spond broadly to those m adult cases of mild chronic infection of the postenor 
urethra and the bladder neck 

Hydrogen ton concentration — Investigation throws no additional light on 
the aetiology for it has been found to vary as wideh as from 4 4 to 0 7 
(Winsbury White, 1941) 

Pathogenesis — There is no doubt that the act of micturition is more easily 
precipitated in the child than in the adult Where the stimulus arises w hich 
causes the act to be performed, is a question which can best be decided by 
carefullj studying individual cases In epilepsy the stimulus is undoubtedly 
cerebral in origin , this may also be said of hysteria In highly excitable 
children the same may often be true The great majority of children that 
one has seen, however, are completely normal mentally and most of them 
highly intelligent In older children adolescents and adults because they 
are ‘^cutelj conscious of their affliction with all its dreaded consequences, 
ppchopathic manifestations are to be e-^pected, and are usually found 
f psychosomatic study of 67 cases ranging 
m age from K to 39 jears and found psychiatric abnormalities commonly 
present , although they considered these to be the cause rather than the 
effect Results of treatment have shown that sometimes stimuli from such 
peripheral sources as the tonsils have been responsible but again treatment 
phi\ed° suspicion upon such sources is generally wrongly 

Influences from the higher centres are much more potent as stimuli for 
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apt nf micturition in the presence of a pathological state of the urinary 
SLt than m normal individuals The sound of running water or an emotional 
disturbance is a more powerful incentive to micturate when cystitis is present 
than uhen this condition is absent and the importance of this relationship 
bhould be kept m mmd u hen even the most unobtrusiv e lesions of the urinary 

tract are concerned the latter mil be discussed in due course 

On the other hand in cases where there is prrfound sleep the inhibiting 
influence of the higher centres is probably cut off, in which circumstances 
local stimuli are likeh to become effective 

Deep sleep is certainU a striking feature m many of these cases , and it 



Fio laa 

1 A granuloma in the left proslatic emus several smell pits present 
on the front of base of verumonlanum (B T 11 years , enuresis and 
attacks of frequency since early childhood) 2 Polypi on summit 
and granulomataonsideof verumontanum (A D, 12 years, enuresis 
smeo carl) childhood) 3 Inflaininatory hillocks on roof and right 
lateral ah of posterior urethra (see also no ft)(0 H male 17 years 
enuresis and daily frequency since early childhoM) 4 Inflammatory 
hillock on roof of posterior urethra (J S , female, 13 years , enuresis 
since early chilithc^) 5 Small granulomaon^crumontanum (F j, 

14 j cars) 6 Stricture on neh( lateral wuK of bulbous urethra and 
infected fiHlicle (same as No 3) 

IS a fact that after instrumental trc'vtment adolescent and young adult patients 
often tend to wake regularly to pass water, whereas previously waking never 
occurred I rom these circumstances there is a strong suggestion that the 
Iirofunditv of the sleep is a toxic state which becomes reduced bv the 
treatment 

The neuromuscuhr mechanism controlling micturition is more sensitive to 
Btmuili, “Oui whatever source, m children than adults , hence enuresis m chil- 
dren and tlic tendency for the complaint to disappear as the child grow s older. 

Cijflomelnj Cjstomctrj lias failed to show a common neuromuscular 
fnitor m enuresis cases Campbell (1937) investigated three hundred and nine 
and faileil to lind nn\ cases suggesting such a relationship He made the 
important ob'-cnation. however, that although m 24 7 per cent , evstometro- 
prams suggestive of parnsj mpathetic imbalance (liv pertonic) were obtained, 
vet innnmmation of the deep iitcthra ptotluces similar curves 
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The posterior urelhra on the other hand !■. found to be conmionK the 
ot mtlammation or hjpertrophj m cases of so called es entjil enure js Die 
most striking manifestations are seen as granulomata dilated eland orifice^ 
hillocks poljpi and cjsts (Figs 133 134 and 13^) RareU a patch of leuco 
p/akia has been noted Less conspicuouslj there ma\ be merel\ h\pcra?iiiia 
ot the mucosa The most convincmg proof of the importance of po tenor 
urethral inflammation in relation to essential enuresis is to be found m those 
cases nhich hate continued from childhood «oll into adult life hfl per cent 
of thirty such cases iihich I haao eaaiuined shoned inllammator} or Inner 
trophic changes m the posterior urethra these raostU took the forni of 



Fig 134 

{ The changes imoive the emus poculam (ho V'crumontaft tm nn I 
the left prostfltic «in is IS H 8 >ears mentit s ot age of ’ 

Qlfltid orifices on roof of tnembrono s iiroihra il J itwl from p 1 . 1 
mflnrnmatioii (same enso «» ^o 1) 3 FJnmcntow innsm/nAtoo 

projections on roof of membranous ureO m (K ai 14 >enrs n male 
with enure«i8) 4 Gland onBees dilited from drone mflimmation 
an root ot membrnnoiis i relliro (M B female • jenrs, 0 roontlis 
freouenej urgency on! djs ir a) 5 One of two adicnt tious glnn I 
orirces m posterior urethra is wen m the plotogmph (J U fern J 
fiyesrs with en less) 6 Tojts of necrewed inHninmntorj tivsioon 
roof of membranous urct) ra on 1 on serumontnnum {4 11 44 j ears 

eti ire® 8 for ninnj 4 oz res I isl nnr) 

Mcll dc\eloped luiloci s granulomatn or pol) pi (Fip HO (No< I d aii(M)) 
Often fibrotic changes are present Aloreotcr I hote found that urethral 
pathology isnell marked as a ndo in eases nherp tJic cnure'^is begins jii 
adolescents or 4 0 ung adults In all groups the bulbous and membranous 
urethrT! are coramonh imol\c<l 

^\hcn the nbo\e changes are present such an important source of stimuli 
cannot be disregarded That urethral stimuli can precipitate the net of 
micturition has been shoun e\penmonlnlK b\ Rnmngtoii (p -’3^) The 
association become®, all the more intereslmg when treatment of the i>ostrnor 
urethra giies a satisfactora re ponse — as it so often docs— m the sub equtnt 
course of the enuresis Taking a broader mcw of the relationship of urethral 
changes to enuresis one is imprcsseil nith the hipli proportion of the®c cases 
that suffer from dailj freqiienca of micturition ns well as from enuresis 
Alorcoaer, m mans ca«es of children snffonng from chrome freqiienei hut not 
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. * „ ,n tlif> nrpsence of a pathological state of the urinary 

the act of micturition j , P sound of running -water or an emotional 

tract rtanm Shen ctsft.t la present 

disturbance IS a ""“e Po importance of this relationship 

swJbe k pt .rmmd “then eaen the most unobtrusive lesions of the urinary 
are concerned the latter will be discussed in due course 
On the other hand jn eases where there is profound sleep the inhibiting 
influence of the higher centres is probably out off in which circumstances 
local stimuli are hkeh to become effective 

Deep sleep is certainlv a striking lealore in marij d 5 'inest, tcasw wi vk 



Fig 133 

1 A gTflnuloma in the left prostet c emus several small p ts present 
on tt e from of hasc of terumontanum (B P II years enuressand 
attacks of frequency s nee early childhood) 2 Polyp on s imm t 
andgran lomsta on s deof tenimontonum (A B l^years enures s 
s nco earl) cl ildhood) 3 Inflammatory h Hocks on roof and r ght 
lateralwallofpnster otucethra(8cealso No 6) (G H male 17 years 
enures sand da ly frequency Since early ch IdhoM) 4 Inflammatory 
hillock on roof 01 posterior urethra (J S female 13 years enures s 
sncoearlyel Idhootl) 5 Small eronulomaon \erumontanuin (E j 
ISyeftTS) ft StT eVuire t>n 1 i^A taVwA -waW of Vmlhtroa -onrtV ra anti 
infected foil cle (same os No 3} 

H a fact tl at after instrumental treatment adolescent and young adult patients 
often tend to >»al%e reguhrlj to pass water whereas previously wal ing never 
occuiTcd From these circumstances there is a strong suggestion that the 
profwndilv of the sleep is a toTic state which becomes reduced b\ the 
imtincnt 

The neuromusculir mechanism controlling micturition is more sensitive to 
stimuli from wliatev cr source in children than adults hence enuresis in chil 
dren and the tendency for the complaint to disappear as the child grows older 
Cystometry — Cjstometrj has failed to show a common neuromuscular 
factor in enuresis cases Campbell (1937) investigated three hundred and nine 
and fuleil to find an\ cases suggesting such a relationship He made the 
imiKirtant observation however that although m 24 7 per cent evstometro 
grams suggestive of parasvnipathetic imbalance (hvpcrtonic) were obtained 
vet inflammation of the ui*ep urethra produce® Rimdar curves 
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TU posUnoT urethra on the other hand is found to be commonh the seat 
oi mtiammation or hj^pertroph^ m cases of so caJIed essential enuresis The 
most striking manifestations are seen as granuJomata ddated eland orifice? 
hillocks, polypi and c^sts {Figs 133 134 and 135) Rarelv a patch of leiico 
plakia has been noted I^ss conspicuouslj there ma> be merelj hyper-emia 
of the mucosa The most commcmg proof of the importance of posterior 
urethral inflammation in relation to essential enuresis is to be found m those 
cases which have continued from childhood well into adult life 90 per cent 
of thirty such cases which I have examined showed inflammatory or hyper 
trophic changes m the posterior urethra these mostly took the form of 



Fio 134 

1 The changes involve the sinus poculans the vermnontan im an! 
the left prostat e sinus (S H 8 veers meatit s et age of 2 j ears) 

2 Oliuifl orifices on roof of membranous urethra dilated from past 

mfi-immation (same case as 1) 3 Filamentous infiammatory 

proiectiona on roof of membranous urethra (K M 14 years a male 
vitii enuresis) 4 Gland onfices dilated from chrome inflammation 
on roof of meintranous uretbro (M B female 2 years 0 months 
frequency urgency and dysur a) 5 One of two adventitious gland 
orifices in posterior urethni is seen «i the photograph (J U female 
6 years with enuresis) 6 Tags of necroeed uiflammatory tissue on 
roof of membranous urrthra and on vemmontanum (A H 44 years 

enuresis for many years 4 os residual urine) 

well developed hilloclcs grannlomata or polypi (Fig J36 (iSos i 2 and 3)) 
Often fibrotic changes are present Moreover I have found that urethral 
pathologv iswell marked as a rule m cases where the enuresis begins m 
adolescents or young adults In all groups the bulbous and membranous 
urpthra: are commonly involved 

Wlien the above changes are present such an important source of stimuli 
cannot be disregarded That urethral stimuli can precipitate the act of 
micturition has been shown expenmentaHy by Barrington Cp -3i) The 
association becomes all the more interesting when treatment of the posterior 
urethra giv es a satisfactory response — as it so often does — m the subsequent 
course of the enuresis Taking a broader view of the relationship of urethral 
changes to enuresis one is impressed with the lugh proportion of these cases 
that suffer from daily frequency of micturition as well as from enuresis 
Aforeover, m many cases of children soffenng from clironic frequency but not 
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Fio i3o 

Dniuini,-! nin Ip in rnurt'*]^ oirps diinnK urctliroscopy — tUo first instrumentation In none of 
tl p foil jw mi. o iK»-H <li I tlio 1 iliorafory report oa Iho unno Rivo any indication that infection vns 
|in*«> nt III It <• uriiuiry tract I Tim floor of tlie posterior urollim adjacent to the internal urinary 
incntiis ciin|l t<l\ n innnl (mp No 2 lolypi on aummit and granuloroata on Bido of 

\pniTnont itiiiTn from sntne puk ns No I (\ B, 12 jpors , enuresis from early cliildfiood) 
3 (oltstmii of iMiljn on Noritmonlaniim (I S , 18 jenrs enuresis and frequency since eirly 
r1 il II o<»l) 4 teller ih/c I infl imro ilion in posterior urethra One of two adventitious gland 

I nil sn H P'S n Tl rc w is nl»« mfl imnmtion of tlio l>l uider localize I to the front of the trigone 
unti r< trigniutis (J \\ fimnlo G years , I oil wetting sinco infancy) 


called ntttntion to a rclatiomliip bctuccn enuresis and inflammation of the 
jK)Htt nor im thra m tliddrcn 

V luimlitr of facts \iowc\ct, ha\e comhmed to tUstract attention from 
the urethra as tlu orijim of the trouble the ahscnce from the urine of signs 
of intlammation , failure to examine the external genitals, espcciallt of the 
ft mah failuri to t xatume tbi UTelbni Itecause of a lack of an oh\ lous 
n ason for the existc nee of the disability there is apt to be a tendency to regard 
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most cases os .li,o to psj chological influences There ,s a special danger of 
^ the child IS eisilj excitable or very ner\ous 

When cj stills is present in\anably the inflammation involves tlie base of 
tiie bladder, n here it dften appears onlj as small and m«igmflcant patches of 
In per-emta or peteclu'c nluch might at times escape notice Sometimes the 
inflammation on the trigone is confined to the viemity of the internal unnarv 
meatus, through which the hyperemia often extends into the posterior 
urethra (urethrotngomtis) , but m the latter localitj granulomata may be 
seen wliilc the front of the trigone remains completely normal In a few cases 



Fro 13« 

1 Large granulomA >n prostalic emus (D H 2’^ara enuresis 
amee age of 7 jears residual urine "os) 2 Collection of polypi 
on lerumontanum (E S 18 years enuresis and frequency since 
early childhood) 3 U idespreail inflamnatory lesions in posterior 
urethra in region of terumontan im (A C 32 y^ars enuresis since 
early ohildhi^) 4 Hypertrophic hillocke on nght lateral wall of 
posterior urethra (P 8 •’0 j^rs male enuresis for 2 years) 

> Recent looking inHanupatory lesiona on front of venimontanum 
(B P ”2 years enuresis and frequency for 2 months residual 
unne 31 oz ) 6 Polypi on venimontanum an 1 in right prostatic 

sinus and Inflammatory patches on wall of posterior urethra (H B 
35 years en iresia for 4 years) 

the cj stitis IS fairly widespread exceptionally the mucosa of the w hole bladder 
IS involved 

The important fact to bear in mind about cerebral sUmuh is that they 
are more potent when there is a local factor as well which will act as a stimulus 
For example it is found in some adult patients who suffer from frequency 
and urgency because of bladder neck or posterior urethral irritation that 
emotional v laual and auditory stimuli precipitate an urge to micturate w Inch 
did not occur before the local changes gave nse to symptoms 

That there is sometimes a certain degree of renal derangement m these 
cases js apparent as follow s e\ idence of r^uced renal function or the presence 
of mild dilatation of the ureter pelvis or calyces, as indicated by excretion 
urography (60 per cent ^\mshu^y White 1941) and poljairia One of the 
facts which puzzle many parents is where all the water comes from for on 
occasions the child is found to be literally soaked from head to foot 

Diagnosis — Epilepsy and bystena will he excluded by taking a careful 
184 
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history The danger of confusing the uninterrupted incontinence resulting 
from the ectopic position of a ureter will be avoided in the same way and by 
the subsequent examination A report on the urine is essential for evidence 
of nephritis, glycosuria and a unnary tract infection , if the last is present 
an mtravenous urogram will usefully be the next step A general anaesthetic 
may be necessary for this procedure The films may reveal an important 
degree of dilatation involving a part or the whole of the unnary tract , m 
this event future attention wdl be directed to dealing with this For example, 
a unilateral hydronephrosis will generally require nephrectomy Such inter- 
vention apart from ridding the patient of an important disease, offers every 
prospect of curing the enuresis 

If up to this stage the investigations have yielded negative or uncertain 
results an examination under an anaesthetic should be earned out In arrang- 
ing for this it IS wise to ha\e permission to carry out any necessary treatment 
at the same time 

The child should be encouraged to pass water immediately before the 
anajstlietic is administered so that the residua/ urine can be tested Mietuntton 
IS most likelj to occur on this occasion if the pre operative injection consists 
of atropine only 

The examination is conveniently commenced in the dorsal decubitis 
In the female the vulvas should be inspected, and if any vaginal discharge 
IS present the cervix should be examined through a vaginoscope A cervical 
erosion can be cured by one treatment of gentle dilatation and cauterization 
with a diathermj or a PacqueUn’s cautery In the male, before passing any 
urethral instruments, it may be necessary to carry out meatotomy 

It IS wise at this stage to test the calibre of the urethra according to age, 
noting the largest size of sound that lies m the urethra without being gripped 
The scale in this respect is roughly as follows — 


Age 

Size 

(Years) 

(Chamere) 

2 

10 

4 

12 

6 

14 

8 

16 

10 

18 

12 

20 

14 

22 


to mter^ting variations are to be noted by paying attention 

by tta proSure exceptional cases a urethral strictare is detected 

areXorTltTSnVl^aT^n^^ »uttocLs 

19 made for tVie nretjen,, i* instrument is passed, observation 

a “j rtosXe f P--"* 

inspected by raising the chdd s 1„, f 'f/' satisfactorily 

assumed, m this polt“a the° “ ‘in Position is 

extent luth the oj stosoopc Posterior urethra can be examined to some 

For the use of the urethrnjsMino 

a ejsto urethroscope i, a cSiBnt ’^i r“" ™tained Although 

a better Men of the po,toi„rSrtl, 'u examination, 

direct Msion urethroscifpe of tleStge^t;™ “ 

Trea.me„.-Unr™„xn cou„„.ona!!L‘Te ‘chfldTlnder an anaesthetic. 
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treatment should proceed at once after the examination is completed There 
nre <5e\erat conditions anj one of which maj be discovered during the 
inve^jtigations just enumerated m cases of enuresis uhich jield good results 
vv hen treated b^ intermittent dilatation of the urethra These are generalized 
urethral contraction urethral stricture small amounts of residual unne in 
the bladder and chronic inflammatory foci in the posterior urethra The 
last of tlicse IS bj far the most common m ho^s In male children meatitis 
and constriction of the external urinaiy meatus should be treated in the same 
v\a\ after meatotom\ lias been carried out Tlie beneficial effect from urethral 
dilatation results from the improvement in drainage from any urethral glands 
vvhicli happen to be infected and other foci of infection 
In voung male children it 
IS important not to attempt 
the dilatation with the metal 
sounds meant for adult males 
The«o are dangerous pnnci 
pallv because the curves are 
too large If gum elastic 
bollg:e^ are u«ed the‘>e should 
be well softened in hot water 
before use It is much more 
satisfactory however toeam 
out this treatment w ith a set of 
metal sounds made specialh 
for children (Fig 137) Al 
ternativeh the straight metal 
anterior urethral dilators 
meant for adult males will 
do perfectly well Coarsely 
graded instruments are 
dangerous Commoncmg w ith 
tlie appropriate size according 
to the of the child the 
dilatation IS continued with 
successiv e sizes until the limit 
of dilatation is attained This 
point vanes with individuals 
and especially in males the operator must learn from experience when this 
limit is reached The female urethra is more dilatable than the male 

In the male the following extremes of ddata&ifity of the urethra were noted 
in mv enuresis cases — 



Fia 137 

Set of cluld 8 urethral d Jatora <VV nsbury VlTi ta pattern) 


\ge of patient 
(Years) 

5 

9 

13 


Lowest ddatability 
(Chamere) 

14 

17 

21 


Highest ddatability 
(Charnerc; 

18 

21 

25 


The lack of elasticity which is sometimes noted is probably due to fibrosis 
in such cases the enuresis responds well to dilatation 

In male children it may be found that as the dilatation proceeds the external 
urinary meatus grips the instrument tightly If this happens meatotoiny 
must be earned out forthw ith otherwase bruising of the meatus and a sub 
sequent stricture may occur 
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Occasionallv after a single treatment the enuresis ceases permanently, 
but as a rule the treatment requires to be repeated a number ot times 

If full co-operation is obtained from all concerned, practically all properly 
chosen cases Bill benefit to some extent as a result of this line ot treatment, 
but It IS better not to embark upon it if it is to be abandoned before com- 
pletion The mtenal which should elapse between the first two treatments 
should not be less than two months 1 think this is the best interval, 
because I have known cases which showed no improvement at all lor the 
first four weeks and then were suddenly and dramatically cured or improved 
Succeeding intervals should be at two, three or six months, according to 
indications in mdiv idual cases Where urethral fibrosis or stricture is present 
it maj be necessarj to carry out several of the early dilatations at monthly 


mterv als 

It should be hardlj necessary to emphasize the fact that where no urethral 
pathologv exists urethral dilatation is not indicated , m such circumstances 
there is certainlj no response to this treatment Nor will it be effective when 
well developed urethral pohpi are present These will require to be destroyed 
b^ fulguration 

I have found from experience that there are certain points which must 
recciv e the strictest attention if good results are to be expected from treatment 
bv urethral dilatation 

(1) As the dilatations so often have to be repeated it is wise to make 
this perfoctlv clear at the outset especially in private practice It is better 
not to commence the treatment unless repeated treatments are agreed upon 
in the first instance 

(2) Uretliroscop^ and cjstoscopy should be earned out before deciding 
treatment 

(1) No benefit need be expected when the dilatations are carried out at 
short intervals, two months should be the shortest period between two 
treatments, unless a stricture or a generalized urethral contraction bo present 

(4) Although too frequent dilatation is harmful, the prolongation of an 
individual treatment by the use of an indwelling catheter for half an hour or 
so, w ith remov al of the catheter before the patient awakens from the anocsthetic, 
can be cmplojed with advantage in certain difficult cases 

(5) It must be kept in mind that some urethrae have but a small capacity 
for dilatation 

(fi) Over dilatation must be avoided, it will certainly make the natient 
worse 


(7) It maj be necessary to repeat the dilatation several times before any 
imjiortant change for the better occurs 

f frequenej of micturition when present usually improves quickly 

('>) 1 or dilatation to be successful, meatotomy will be necessarv in a large 
I.roi>ortion of male cases It js harmful to the patient to attempt urethral 
dilatation through an inadequate external meatus 

(10) The treatment must not be given dunng a flare-up, of frequency of 

imcturition, or of anj acute local inflammation , disregard of this rule will 
make matters worse ^ 

(11) llio presence of a catarrhal condition in the respiratory, alimentary 
or unnarv tracts when the treatment ,s carried out. or soon after, will result 
in failure or relapse In the joungcr patients w ith w horn these infections occur 
so cominonlj, i s often wise to postimne treatment for several months, 
espcnallv dunng the winter 
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(12) Ftilguration of urethril polypi m children is necessarj on only rare 
occasions 

5If\totoai\ — ^Tlus IS an important little operation in connection with 
enuresis, and is applied to tiie enlargement by incision of the external urinary 
meatus in tlie male A pur of pointed scissors should be used , one blade is> 
in'icrtcd into the meatus and n cut is made to one side of and parallel with 
the frenum dow-n to the Ici el of the coronal sulcus Tlie moment the cut is 
made the two raw surface^ arc pressed together with the thumb and forefinger 
and pressure is tlnis maintained for one minute , at the end of this time bleeding 
should be complctelj under control No sutures are required Dilatation 
of tlie urethra is then earned out A few inches of §-in ribbon gauze soaked 
in stenlizcd liquid paraffin should then be packed into the nancular fossa 
Tlie outer free end of the gauze is wound round the penis behind the coronal 
sulcus and o\er the foreskin if one is present The gauze serves the double 
purpose of controlling bleeding and keeping the ran surfaces apart It should 
be remoied when the patient first needs to pass water Ihe meatotomy 
wound must be carefullj supeniscd daily for the next five days This entails 
gentlv separating the cut surfaces throughout their whole length This may 
be accomplished either with sinus forceps or inserting the tip of a sound 
Otiifr conditions in the ubinar\ tract — Phimosis should always be 
dealt with bj circumcision or dorsal slit Restraint should always be exercised 
in promising what the effect of these measures will be on the enuresis 

KMdence of nephritis will call for measures directed towards lessemng the 
work of the kidnejs 

Glycosuria must receiie appropriate treatment 

The causes oj pus tn (he urine which can be remedied bj operation as 
with unilateral hjdroneplirosis \esieal diaerticulnm, calculus or foreign 
bod), must be dealt with by the appropriate surgical measures 

Occasionally certain spa ualers such as ContrexeMlle or Vittel will have 
a beneficial effect without any explanation for this result 

General measures — Sometimes the general health is poor and can be 
improved by attention to hygiene diet and medicinal measures, with ultimate 
benefit to the enuresis Where the latter is associated with signs of thyroid 
insufficiency, the administration of thyroid extract is indicated with some 
prospects of success Psychotherapy is a help in certain cases 

AVhere there is infantile development of the genitals independently of 
thjroid disease enuresis may sometimes be remedied by the admimstration 
of Gonadotrophic hormone Twelve injections each of 160 mum the course 
of a month have effected a cure in one of mj cas^ 

Although it IS sound advice to restrict the ffuicf intake towards the end 
of the day and m the ev ening, this precaution per se is generally ineffective 
Waking the child at certain tiroes during the night to pass water often 
meets with success m some cases the mother will show endless patience 
and concern in trjing to ascertain tlie most effective times for doing this 
only to find that all efforts are in vain 

Threats and scoldings are gcnerallj of no avail and are apt to be definitely 
harmful for as tlie child becomes older and appreciative of the abnormal 
nature of the affliction these maj cause a highly nervous condition a state of 
affairs w Inch it is important to avoid 

The large range of drugs recommended and used for this complaint is on 
the whole an indmation of their ineffectiveness , when no exciting cause can 
be found these m turn may be tried It sometimes happens that one drug 
or other will be helpful 
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Belladonna has deservedly some reputation and is conveniently Ksed in 
the form of the tincture and to be effective must be given for several necks 
under medical supervision It is useless simply to try a small doso over a 
prolonved period and it is certainly dangerous to give largo doses without 
frequeSt oLervations of the effects There are the occasional cases who 
are intolerant of small doses The parents must be instructed in the signs 
indicating intolerance to the drug StiU (1027) advises that 5 mm of the 
tincture may be regarded as a safe initial dose at any age past infancy, ana 
that the dose may be increased by 2^ ram every fifth or sixth dy until either 
the enuresis is stopped or the limit of tolerance is reached If the enuresis 
IS controlled by a certain dose this may be increased by a further 2^ min if 
it IS tolerated This dose should be raaintamed for tv, o u eeks and then reduced 
by decreases of 2^ min once a week and eventually discontinued 

Ephedrme is undoubtedly helpful in certain cases , but the drug is some 
times associated with toxic symptoms Parkhurst (1930) recommends for 
a child of 10 to 12 years | gr at night with limitation of fluids 

For details of treatment by other drugs readers are referred to works on 
pediatrics 

Threadworms when present must be thoroughly eradicated Although 
this measure generally does not benefit the enuresis m the exceptional case 
it does , but m either case there is the undoubted benefit to the general 
health 

Other procedures which have been op value — The simple passage of 
a catheter or the instillation of silver nitrate into the posterior urethra has 
claimed successes Electrical stimulation of the bladder muscles by means of 
an alternating current has been adiocated and can be carried out m the 
following way the negative pole as a small metal knob mounted on a stem 
IS introduced per urethram as far as the membranous urethra The positive 
polo IS a metal plaque covered with chamois leather placed over the supra- 
pubic region The current is used in sufficient strength to make the abdominal 
muscles contract and is switched off about twice a minute The treatment 
goes on for five minutes and is repeated every other day Alternatively a 
negative pole of carbon covered with chamois leather may be placed in the 
vagina or the penneum Benefit has been claimed from the above for some 
cases , but this procedure would not be practicable with many children 

Injections of various substances into different regions have had their 
enthusiastic advocates _ the epidural region , the space betw een the rectum 
ana xne sacrum round the membranous urethra , into the vulv® and round 
the urethra m females 

Laminectomy for spina bifida is an operation of such importance that 
It should come up for consideration only in an old standing and exceptional 
case and then not until after a fair trial by other methods has faded 

POLYURIA 

Polyuria means an increase in the quantity of unne excreted Normallj 
the amount passed is between 40 and 60 oz in the twenty four hours , and this 
quantity is excreted more or less evenly over this period Increase m all 
cases IS a sj mptora and not a disease With certain pathological states it is 
the outstanding and persisting symptom with others it ,s merely a passing 
phase Urinary disease provides the bulk of the cases m the latter category 
In urological work it is most important to recognize the fact that polyuna is 
a common phenomenon resulting from even minor inflammatory Changes of 
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the lo-wer urinary tract This apphes to the posterior urethra as well as to the 
bladder 

Whether the actuated renal excretion is entirely reflex or whether it is 
due to renal congestion from an ascent of infection is not always clear but 
the latter result does occur and should be ! ept in mind The fact of poljuna 
in these cases is often obscured by the increased frequency of micturition 
which is sometimes a marked feature The most outstanding urmarj tract 
condition which leads to polyuna is prostatic disease with chronic retention 
The urine of a patient with polyuna tends to be so pale that it has only 
the faintest yellow tinge or it may be completely colourless hke water Immedi 
ately after passing the urine may be clear or turbid but the turbid specimen 
maj clear quickly on standing as a deposit settles in the bottom of the glass 
or the cloudiness may remain in spite of the formation of the deposit Turbid 
urine associated with polyuria is commonly the result of renal disease 

The specific gravity of the urine of polyuna is consistently low it maj 
reach the level of 1002 only in the polyuna of diabetes with glycosuria is 
the specific gravity raised above normal m this type of case 1030 is a common 
figure but it may reach 1060 

It IS first of all important to keep in mind certain chronic types of polyuna 
and these should be excluded first when a case is being investigated It is in 
this category that excretion of unne reaches its highest level — up to PO oz 
They are as follows diabetes raellitus diabetes insipidus certain cases of 
nitrogen retention Brights disease some derangements of the central 
nervous system 

From other causes we find types which are Iransitory ’protracted (amenable 
to treatment) and chronic (uninfluenced by treatment) These varieties are 
met with particularly in cases with urinary tract disease of one kind or another 
They do not on the whole pass excessive quantiti^ of unne The three varieties 
offer different prospects as regards prognosis 

Transitory polyuna— This type can bo identified under the following cate 
gones 

With siild qastro intestinal disturbance — Sometimes the polyuna 
is accompamed by manifestations of tins of which flatulence may be a feature 
this may cause a noticeable protrusion of the anterior abdominal wall These 
symptoms and signs may lead to a misinterpretation of the sequence of events 
by suggesting that the polyuria is secondary to the gastro intestinal upset 
Both of the abo\ e states can occur as a result of bladder neck disease or may 
result from instrumentation 

With pkosphatubia m some cases of this condition 

Hysteria — C aution should be exercised by making a careful investigation 
before arriving at this diagnosis 

FrOU certain aiEDICINAL SUBSTANCES TAKEN BY MOVTH 

Fpom most fluids taken in quantity by mouth — Sometimes m the 
form of medicinal substances it may be said in a general way that the absence 
of such a response would indicate renal insufiBciency 

•iccoMP^NYlNQ E310TIONAL DISTURBANCES — In some people these produce 
polyuria 

Beactionary POL3.UBIA — This IS seen m certain pathological states and 
is of great importance and significance firom the point of view of prognosis 
These facts apply particularly m certain urinary tract disturbances such as 
infections and post operative conditions for example a penod of renal failure 
winch IS often accompamed bj a raised blood urea may be followed by a 
phase of polyuna Such a reaction mvanably indicates an iraraediately 
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favourable prognosis the polyuria may last tor several days It is some 
tirer seen following the ribef of prostatie and other types of retention 
W change is obviously the result of the relief of a state of congestion of the 

^^^Reflex polyuria — This results from stimuli coming from the |jjaddcr 
or posterior urethra as for example after instrumentation Repeated bladder 
contractions also seem able to excite the same result t i i i 

Protracted polyuria— This term is applied to a polyuria uluch has been 
present for a considerable time and then gradually disappears either spontane 
ouslv or as a result of treatment 

Protracted polyuria indicates renal congestion and may leave no sign ot 
sclerosis of renal tissue unless the hypersecretion persists unduly 

Certain inflammatory states from which the kidneys recover can produce 
polyuna which when prolonged calls for a guarded prognosis with regard to 
impairment of renal function 

Some evblv prostatic cases liavc nocturnal polyuria not only from 
bladder irritation caused by the enlarged prostate but from renal congestion 
also The pol 3 mria may appear suddenly initiating an attack of acute retention 
and indicating that congestion has occurred m the prostate and the kidneys 
at about the same time Prostatie enlargement with viild ciipomc retention 
gives rise to frequency which is not only due to the reduced capacity of the 
bladder but also m some degree to polyuria winch may disappear when the 
obstruction is remedied 

Polyuna from prostatie enlargement with mvrked chronic petbntion is 
more persistent and may even be permanent — in the latter case requiring 
a guarded prognosis The presence of polyuna when decompression bv supra 
pubic tube or indwelling catheter drainage is earned out must be reckoned 
with m arranging the quantity to be let out of the catheter on each occasion 
It may escape recognition until it is noticed that there is little or no reduction 
m size of the visibl> distended bladder m spite of regular withdrawals of urine 
which are usually adequate in such circumstances It is not unusual to find 
that as the decompression progresses the polyuna diminishes Such a change 
makes a good prognosis provided that the amount excreted docs not fall 
below normal 

A^TE PYELITIS also gives rise to polyuna in the circumstances the urine 
IS turbid from the presence of pus the quantity of urine approaches normal 
as the inflammatory state subsides 

Acute cystitis also produces polyuna This can be attributed sometimes 
to reflex action on the kidneys from bladder irntation at others to renal 
congestion which is so often present Absence of any evidence of renal infection 
lackin?^^*^ hyperactivity is reflex although actual proof is 

direS agaS treatment 

Diabetes insipidus and melhtus chrome Bright s disease some cases of 

80 ra Tunnt“'’the” sometimes produces as much as 70 to 

noted ^ ° Fluctuations in the amount secreted are often 

somiVimlTshTaVftlf?'^ occurrence tt.th 

some it Uimmisnes as tl^ distension is reduced \\ ith others tliere is no such 
response and the persisting po,j,„, r^Lr m s tef e W 
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prognosis which maj be considered more serious still when there is also 
evidence of renal infection 

OLIGURIA 

A fall m the amount of unne excreted — ohguna — w hen not due to pin sio 
logical causes is an important indication of impaired leml function 

The diminution may be such that the excretion falls to one quarter of the 
prev jous output in the tu entj four hours The ohguna maj be entirelj ortho 
static j e dependent on the upright position The unne in a cise of ohguns 
13 generally highly concentrated it is dark and soon becomes turbid on stand 
ing from the quick precipitation of the salts in solution 

Ohguna maj be due to one of the follow mg causes changes m the kidnej s 
reflev action on the kidnejs changes m the renal circulation These influ 
ences maj act concertedlj 

Ohguna mav be seen in the following conditions 

From dehydration when due to msufUcient mtale of fluid profuse 
sweating diarrhoea b'emorrhage 
Jn an attacL offerer 
In certain cardiac states 
As a phase of acute and subacute renal infection 

FoUoiitntj operations especiallj those on the urmarj tract where there 
has been much loss of blood e g certain cases of prostatectomj 

Advanced renal disease from vanous causes the ohguna maj occur sud 
denh 

In acute retention of unne less unne is found in the bladder than should 
be following a prolonged retention 

In certain cases of albumtnurta some of these are orthostatic 
Prognosis — The grave cases are those in which the ohguna supervenes 
m the presence of pre existing renal disease If this is considerable although 
there maj have been an abundance of unnary output before the excretion 
began to fail the prospects of avoiding a fatal issue are not good 


Anuria means the failure of the kidneja to excrete unne When there is 
no opportunity for the unne to escape from the kidnejs anyaihere but into 
the bladder the condition is indicated by the absence of unne from the bladder 
although sufficient time has elapsed for unne to collect since micturition last 
occurred It can result from an extreme degree of ohguna so that anuria maj 
have the same causes As a rule the prognosis in ohguna — if it tends to persist 
—13 graver than in anuria which niaj be present with sound kidnejs capable 
of complete restoration of function 

The outstanding feature of a case is the absence of both micturition and 
the desire to micturate It is necessary to pass a catheter m order to make a 
diagnosis 

The period of tolerance — This maj extend from three to fire dajs and at 
anj rite dunng the earlier part of this time tlie patient maj suffer no incon 
renience \\ith patients of abjstencal type this period maj be even longer 
as the excretory functions of the kidnejs seem with such cases to be taken 
o\ er to some extent by the excretorj activitj of the skin stomach and intestines 

The period of ursemia — In the pri^tessive case the period of tolerance slow 1 j 
gives place to this more serious state which is characterized hj vomiting 
headaches cedenia liEcmorrhages etc This phase may extend for another 
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SIX days or so ^\hen coma gnduilly supervenes and dcatli is not hi el\ to ho 

delayed bevond a further five or SIX dajfe 

In the ^cceptional case the anuna resolves itself spontaneous!} the return 
of the urinary flow indicating that a condition of well marked poUmm has 
supervened ludging h} the extraordmarj quantit} of urine that is passed 

Mechanism— Two different processes can he distinguished an arrest ol 
the production of urine an obstruction to the outflow of urine hut a com 
bmation of both processes generally occurs i * i i 

Arrest ot troduction or uriKr — flus can ho brought about b\ several 
causes — 


(а) Damage to the excreting dements 

(б) Derangement of the nerve control of the txcrctor} function 
(c) Derangement of the blood flow through the 1 idnc} 


Obstruction to the outflow of upinf — Obstniction to outflow along 
any urinary passage may in due course cause suffiticnt back jncsMire on 
the excreting elements behind the obstruction to arrest their function 

CoiiRiKATioK OP BOTH PROCFSSES — ^Tlits npplics to thc inajoritv of cases 
of anuna In certain cases of nephritis for example there is both pre existing 
damage of the urine producing elements (nephrons) and blocl age of the straight 
tubules Again anuna from a calculus obstructing one ureter is due to the 
blockage on the stone side and reflex or toxic influence from this on the opposite 
kidney 

>Etiology — There are numerous causes of amirm the} ma} be chvsified ns 
follows — 

Obstructiov to both ureters — Obstnictivo conditions of the lower 
urinary tract tumours of the true pelvis pcK ic operations resulting in occlu 
sion of ureters from clamp or ligature in bilateral h}dronephrosis compres 
Sion of ureter betw een distended pelv is and renal \ esscl 

Obstruction to one ureter only with imiipitios of oiposite kid 
NEY — The obstruction may arise from any of the above causes Tlieic may 
be no evidence of disease of the opposite kidney This is not an uncommon 
state of affaurs in anuna 

Obstruction to one ureter onl\ with opposite kidney dvvivofd or 
ABSENT — A stone in the ureter of the active kidney is perhaps thc commonest 
discovery in this kind of case 

Extensive disease of both kidneys op of^ sduxary jsjDXji These 

are certain pathological conditions which if left to take their course tend 
ulhmatelj to involve both kidneys h}dronephrosis pol}C}stic disease 
hthiasis suppurative conditions and tuberculosis 

It is commonly a matter of great interest to observe the advanced state 
to which renal destruction can proceed before the anuna which leads to a 
fatal issue supervenes 


AcuTt OR ciiRONic NEPHRITIS — In these cases there are a cessation of 
excretion and a blockage of outflow The changes characteristic of neplmtis 
may be produced by poisons e g mercury 
I, necessary to give special mention to the anuria 

w hich has been reported as a result of therapy with the sulphonamides particu 

'“ill of this condition miorosoopi 

cally IS that the tabnlcs are packed mth crystals These may also be sebn 
protruding from the uretenc orifices 


Genbpal CAups These include any influence which in due course causes 
damage to the delicate renal epithelium whose function is so highly specialized 
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as la the apparatus of renal excretion Tbey arise from changes m the cardio 
vascular system certain alterations m the condition of the blood infections 
toxTimias etc 

Influexces THROvan the nervous sistem — Evidence that tlie^e are 
effective is suggested from the folloTving examples of anuria (1) A\hen both 
kidneys are present and there is evidence of onlj one being disease 1 (i) 

•ifter operation on one kidney the other one having been previoush pro\ed 
to be functioning well (3) Sometimes the inhibition maj onginate in the 
lower urinary tract as for example after a painful instrumentation 

Histebical AJfUKiA — This term has been applied where no cause can be 
found for the suppressed renal activity 

Post operative anuria — In cases where pre operate e investigation has 
show n good renal function on both sides obguna progressing to anuna soiiit, 
times supervenes particularly after operations on a kidney or the bladder 
This has been noted particularly after operations for stone and w here there 
has been a considerable loss of blood as in some cases of prostatectomy Renal 
congestion an attack of nephritis obstruction of tubules from a high concen 
trafcion of urinary salts have all to be considered as possible precipitating 
causes 

Diagnosis — Finding no unne in the bladder on catheterization after a 
considerable period has elapsed since micturition last occurred establislies 
the diagnosis m most cases Traumatism with rupture of the bladder may 
create some difficulty in determining the true state of affairs 

The foregoing conditions mentioned as the causes of anuna would for the 
most part be identified before the suppression of urine had occurred A 
calculus IS the commonest cause and the incidents comnion m lithiasis and 
a full investigation will have preceded the anuna m many cases Occasionally 
however anuna is the first important symptom m which event the diagnosis 
will not be made until after radiography In exceptional circumstances a 
lengthy investigation fails to reveal the cause of the suppression Anuna 
from poisoning mercury in particular should be kept in mind in difficult 
cases while enquiries about sulphonamide therapy especially about dosage 
should always be made 

A very tliorough examination is required before the diagnosis of by'^tencal 
anuna is justified 

Treatment — This must inevitably depend on the cause and in the presence 
of uncertainty no time should be lost in making the necessary mv estigation 
In some cases the outstanding question arises is surgical intervention 
necessary ^ If so is it to be ureteric catheterization or open operation ^ 

\\here the anuna is due not to a blockage but to & farCun of excretion 
nephrostomy is rarely indicated as any benefit is likely to be very fleeting if 
it occurs at all 

Extra ureteric pressure b\ a tumour is not likely to be relieved with 
any prospect of lasting benefit if the growth is malignant In the case of a 
simple tumour the obv lous need is to remove the mass But this ty pe of inter 
vention would not be justified in the first instance if ur'emia yrere present In 
these circumstances a choice w ould have to be made betw ecn ureteric catheter 
ization and nephrostomv 

H\ DRONEPHROSIS With marl eil kinking of the ureter which prevents the 
passage of the ureteric catheter into the renal pelvis— as seen most ooiniuonly 
where the ureter is compressed between a blood vessel and the distended renal 
pelvis— nephrostomy is indicated The patient may not be well enough to 
permit of exploration to find and divide the offending blood vessel 
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Nervous system DERvNOiMFNT — Medical treatment is sometimes effect- 
ive diuretic or alkaline tirmi s tlieobromiii squills etc ma> be tried m 
their turn but some cases in this group do not respond to such treatment 
Ureteric catheterization IS often bucccssful hoMe\er if not nephrostomj had 
better be carried out 

Block \GE BY c iLCULUS— (Sec p 921) , , , 

GE^ERAL CAUSES— Tlie cascs already referred to under tins heading are 
essentially medical and tlieir treatment tails into this categorj 

Nephritis — Although the treatment generally conics uitliin tlic pro\incc 
of the physician there is occasional justilicatiou for nephrostomy in certain 
acute cases nhicli ha\e failed to respond to conservative measures Nephro 
stomy and decapsulation arc the measures indicated and they must bo carried 
out rapidly on both sides to achieve success Anuria in the more chronic 
cases including eclampsia docs not offer the same prospect of a rcsjionso 
from operativ e treatment 

SuLPHOi^AMiDES— Copious fluids \>y moutli or intramuscular injection 
and alkalies by moutli in some cases restore the renal function M here these 
means fail ureteric catbctcnzalion should be carried out I ailiiro of response 
from these measures may even require nephrostomy but tlie most important 
step to take is to stop the administration of tlie drug on the first sign of 
diminishing renal excretion 

Post operative anuria — T his is a very serious state of affairs A free 
administration of fluid by one means or another is the most likely method of 
restoring the renal excretion In this connection if tlie administration of fluid 
IS earned out intravenously the most careful watch must be kept on tlie effect 
of this form of therapy this applies equally to sodium sulphate solution 
(4 3 per cent ) and to normal saline The fluid should be nin in by the dnp 
method not quicker than sixty drops a minute If there is no response m renal 
excretion after the transfusion of 10 oz this method should bo discontinued 
It must be remembered that fluid injected directly into the circulation which 
does not create a response of renal excretion is accumulating in the tissues 
and will produce cedema of the kidneys as well as of other organs Such a 
result must hinder rather than help renal excretion and may quite easily 
destroy any chances of recovery that the patient may have liatf If fluid can 
be taken by the mouth let it be given this way if not it can be given with 
perfect safety intramuscularly into the outer part of the thighs Sev oral pints 
it necessary can be given by using both thighs and by controlling the rate of 
the dnp m relation to the rate of absorption 
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CHAPTER XXI 

CONGENITAL MALFORMATIONS OF THE BLADDER 

I N’ this section the following congenital anomalies will be considered 
vesical agenesis hypoplasia or dwarf bladder reduplication trigonal 
folds diierticula vesical exstrophy subsj mphyseal exstrophy and 
urachal fistula The notes on the development of the bladder and urethra 
were contributed by the late Professor D M Blair Glasgow Unn er8it> 

DEVELOPMENT OF URINARY BLADDER AND URETHRA 

Developmental pnmordia — When the tail fold of the embr\o has formed 
there is continued into it a pointed prolongation of the hind gut Already 
from the ventral w all of this prolongation a tapenng diverticulum the allantois 
curves forwards into the connecting stalh The part of the hind gut from which 
the allantois rises now dilates to form the cloaca and later the pointed end 
piece of the mt distal to the cloaca shrinks and disappears The endoderm 
of the ventral w all of the cloaca and of the ventral w all of the beginmne of 
the allantois that is continuous with it is in the mid line fused with the surface 
ectoderm to form the cloaca! plate a membrane that extends from the caudal 
end of the primitive streak behind to the ventral w all of the connecting stalk 
in front The further part of the allantois is completely embedded m the 
primary mesoderm of the connecting stalk 

The cranial w all of the cloaca is ridged transversely bj the concai e low er 
edge of a wedge of mesoderm that separates the hind gut dorsally from the 
allantois ventrally This wedge now grows downwards pushing the endoderm 
of the cloaeal roof before it so as to divide the cloaca into two compartments 
a dorsal passage continuous with the hmd gut which is the rudiment of the 
rectum and a Wider ^ent^aI cavity the urogenital sinus into which the 
allantois opens The dorsal wall of the urogenital sinus receives the lower 
ends of the mesodermal mesoneplmc (Wolffian) ducts from each of which 
near its end a ureteric bud grows dorso laterally 

jneiJibrana 29 hsmp awd 

narrowed by a growth of mesoderm from the caudal end of the pnmitue 
streak This mesoderm advancing along either side of the cloacal membrane 
passes across the inid line between the ectoderm and endoderm of the cranial 
part of the cloaeal plate and becomes continuous with the mesoderm of the 
connecting stalk The shortened hinder part of the cloacal plate then comes 
to be related to the caudal wall of the cloaca onl> while the acntral wall of 
the urogenital sinus and its allantoic continuation are separated from the 
surface ectoderm mesoderm in which develop the musculature of the \cntral 
wall of the bladder and dorsal wall of the urethra the sjmphjsis pubis and 
other structures m the mid line of the mfra umbilical body w all Partial 
failure of this grow th of mesoderm across the cranial end of the cloaca? plate 
IS thought b} Wjbiirn (1937) to be the pnmaiy •etiological factor m the pro 
diiction of aesical c\strophv and epispadias with subsequent breakdown of 

19 * 
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greater or lesser remnants of the cramal portion of the primitive cloaoal 

membrane^^ce^ oloacal plate then becomes diviiled transversely by the fusion 
with It from above of the lower edge of the descendmg urorectal septum 
between the rectal passage and the urogemtal sinus thus coropletmg the 
separation of these two cavities The posterior and smaller part of the plate 
becomes the anal membrane the anterior and more elongated stnp is the 
urogenital membrane 

Development of bladder— The cramal part of the urogemtal sinus becomes 
dilated to form the rudiment of the bladder the urethra anses from the 
succeeding narrow portion The vesical rudiment at first fusiform becomes 
still more dilated at its lou er end and this enlargement opens out the attached 
ends of the mesonephric ducts beyond the points of origin of the uretenc buds 
The orifice of the ureter is thus carried separately m a dorsolateral direction 
on each side uhile the opemng of the mesonephric duct remams close to its 
fellow of the opposite side But the terminal part of each mesonephric duct 
IS non pulled downu ards m a redundant loop within the descending uro rectal 
septum in such a fashion that the distal hmb of the loop is m contact with the 
dorsal wall of the lower part of the bladder rudiment and upper part of the 
succeeding narrower urethral portion of the urogemtal sinus The contiguous 
epithelial walls fuse and then break down so that the definitive opemng of 
the mesonephric duct is the junction of the lower end of the proximal hmb of 
its loop with the dorsal wall of the urogemtal sinus a httle waj below the 
vesical rudiment The narrow part of the urogemtal smus between this point 
and the vesical rudiment above forms the whole of the female urethra and the 
upper part of the prostatic urethra in the male 

This opemng up and subsequent migration downwards of the lower end 
of the mc'ionephric duct has the additional result that part of the future 
trigone of the bladder and of the posterior wall of the urethra bejond that is 
of mesodermal origin 

The dilated upper part of the urogemtal smus gives rise to the epithelial 
lining of the bladder The muscular and fascial layers of its wall are differ 
entiated from the surrounding mesoderm which dorsally belongs to the uro 
rectal septum and ventrallj to the primitive streak outgrowth already men 
tioned 


The allantois continuous inth the cramal end of the vesical rudiment 
remains of small size and becomes a narrow duct embedded in the first few 
inches of the umbilical cord Mith the jRqytbami^ rrf .the Aofna AV!niuivc£.J 
part of the bodj wall the pointed upper extremity of the urogemtal smus 
IS drawn out as a narrow tube attached below to the apex of the bladder 
proper and abo\ e to the umbilicus its lumen becomes obbterated except 
perhaps at the lower end where a minute passage maj persist The fibrous 
cord that results forms the urachus whose upper part is pulled out into an 
blaTl'r**'^^ tliread bj po-,t natal growth of the bodj wall and descent of the 


At birth and for a few jears afterwards the apex of the empta bladder 
^ bonier of the symphjsis pubis But^with the 

rclati\e \ greater enlargement of the jielvic cavity that precedes puberty 
o^an when emptj In entirelj pel'Tc 

Development ol urethra— The development of the urethra differs in the 

tw o sexes In the female the narrow intermediate part of the urot^emtal smus 
betneen the bladder and the defimUve entrance of the mesonJpSie ducts 
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gl^es nse to the ii\hole of the urethra a few epithelial outgrowths from this 
passage form the para urethral tubules (of Skene) the homologue of the male 
pro-^tate The urogenital sinus below this level opens out to form the vulval 
\estihitlc , bilateral outgrowths from the upper end of this segment form the 
\ estibuJar glands (of Bartliohn) 

In the male this lower part of the urogenital sinus persists as a further 
portion of the urethra The intermediate part that receives the mesonephric 
ducts here becoming the ejaculatory ducts forms the prostatic and mera 
branous parts of the urethra The prostate develops from a number of tubular 
outgrowths on each side above and below the entrance of the ejaculatory ducts 
Tile prostatic utricle arises from the lower ends of the fused paramesonephne 
(^lullenan) ducts that have come to end m the urogenital sinus between the 
iiiesonepliric duct openings Bilateral outgrowths below the prostatic tubules 
form the bulbo urethral glands (of Cow^ier) 

The cavernous part of the urethra arises from the lower part of the uro 
genital sinus this after the disappearance of the urogenital membrane has 
the form of a narrow groov e bounded by bilateral urethral folds The groove 
extends forw arils on to the undersurface of the primitive penis that has arisen 
hj tlie elongation of a rounded swelling in front of the urogenital membrane 
the termmfu part of the penis becomes demarcated by a shght constriction 
and forms the glans penis in w hich the urethral groove ends as a solid rod of 
cells embedded m its ventral surface The urethral folds fuse together from 
behind foniards so as to continue the urethral canal which is completed 
a groove m the rod of cells already mentioned that qmcUy clases over almost 
to tlie apex of the glans Incomplete fusion of the urethral folds or failure of 
the groov e on the glans to close results m hypospadias 

A cvlindrical ingrowth of ectodermal cells on the summit of the glans 
surrounds the orifice of the urethra and by a breaking down of the central 
celU of this ingrowth a deepening groove comes to separate the prepuce from 
the glans This groove is always incomplete ventrally where the frenulum 
therefore remains , anv partial failure elsewhere of the ectodermal breakdown 
leav ea an abnormal adhesion of the prepuce to the surface of the glans 

VESICAL AGENESIS 

Onlv a few instances of complete absence of the bladder have ever been 
reported The condition is usually accompanied by other congenital anomalies 
incompatible with life Tiie ureters terminate m an unusual poi>itioii such as 
the vagina or uiethra In the rare event of the bladder being the onlj organ 
affected the ureters coidd be transpfanterf info tfie pehio co/on 

HYPOPLASIA OR DWARF BLADDER 

This anomaly in which the bladder is represented by a small pocket about 
the size of a bean is also a great ranty and is accompanied by other deformities 
A few cases have been observed and reported but hke vesical agenesis its 
interest is largelj academic 


REDUPLICATION 

True double bladder is uncommon though its incidence has been confused 
b\ failin® to differentiate such deformities as diverticulum or patent urachus 
from an actual reduplication Meredith (Tampbell (1937) describes a complete 
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and incomplete .anetj In the former, t^o separate bladders are PJ^esejjt and 
there ma\ be Us o penises and urethra Eedophcation of the rectum Fallopian 
tubes uterus and \agina has been found associated uith this type In the 
incomplete xanetj tlie bladdei may be divided into an upper or cephalic 
compartment and a louer or caudal compartment by a partial transverse 
«entum or into a right and left compartment bj a sagittal septum ihe chiet 
clinical interest of an incomplete reduplication is the possibility of mistaking 
the malformation for a dnerticulum The latter is usually associated -nith an 
obstruction to the bladder outlet and its musculature is incomplete 


TRIGONAL FOLDS 

\ \ahe like obstniction to the \esical outlet may be formed by a fold of 
redundant mucosa traversing the tngone about midway between the mter- 
uretcric bar and the outlet The retiology of this unusual anomaly is not kno^vn 
Symptoms and changes in the upper urinary tract similar to those arising from 
anj obstruction at tlie \esieal outlet may occur The diagnosis is made by 
cjstoscopj and treatment consists in excising the fold 


CONGENITAL DIVERTICULA 

IDiicrticula occurring in the absence of mfravesical obstruction and of 
tnic congenital origin are not common Close (1933) gives the following 
retiologicil classifications of the congenital \arieties (a) Retention in foetus 
clue to temporarj occlusion of the urethral mucosa (&) A superabundance 
of embrjonic tissue in the bladder wall (c) The formation of an excess of 
epithelial tissue at the fusing edges of the Wolffian and allantoic elements of 
the bladder and a tomporarj failure of epithehahzation between the two 
(d) Supernunicrarj ureteric buds (c) Patent urachus, the probable origin of all 
cn*>CH found at the \erte\ 

Congenital dicorticula arc found near the posterior angles of the tngone 
w lu re longitudinal muscle fibres are absent or m the \ ertex The w alU always 
contain muscle fibres Although, as stated, true congenital diverticula are 
not common, the incidence of diverticula m children is by no means rare This 
IS due to mfravesical obstniction occurnng m the form of contracted bladder 
noth and valves of the posterior urethra, conditions which are themselves of 
congenital origin (see Chap XXII on Vesical Diverticulum) 


EXSTROPHY OF THE BLADDER (ECTOPIA VESICffi) 

In this condition then, is an absence of the lower abdominal and anterior 
vcsinl walls In consecjucncc the posterior wall of the bladder is everted, 
Its muroiis immlirane cNpOHil and urine is freeh discharged externallv from 
tiu ureti no orifins (1 ig 138) v e j 

Lxstrophv iimv he complete or incomplete In the complete variety, 
wlmh IS the* more lommon, the entire i>osterior wall of the bladder protrudes 
The iiiavs IS irregular, fierv ml bleeds cnsilj, and is tender to touch The 
low ( r p irt ot the mass hich corresponds to the tngone and is partlv hidden, 
IS Miiooth The imicoeutamoiw margins are well defined and scaned The 
hhnrp wn! s of the lurriml ring be felt on reduemg the extnidod bladder. 
Ihe umhilKUs IS usimlK (ncatcsl somewliat lower than normal and mav even 
heohhtemtid hv «nrnng at the upper margin ^ 
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TJiere is a separation of the pubic bones sometimes for several inches, 
and genital anomalies are always present The penis is represented bj a 
rudimentary stump, split or grooved above with a wide open epispadiac 
urethra Tlie urethral sphincters are incomplete and on the floor of the 
posterior uretlira the venimontanum and the lateral walls of the prostatic 
urethra may bo recogniz«l The scrotum is smaller tliaii normal often cleft 



E^tstrophy of the bladder in a femnle cl dd aged 5 j'eors 
Catheters have been jnscvted u) tbeinouthaof ti e ureters which 
had been transplant^ to the pelvic coloa nine months pre\i 
ously <1) shows commencing tuetaplasia of (he mucous 
membrane (2) Indicates the \aginal orifice (Afr ilatthew 
It fitter e<ue ) 

and generally cryptorchidism exists In the female the clitoris is cleft and the 
labia minora are separated antcnorly, exposing the vagina Other anomalies 
such as spina bifida, cleft palate or hare bp as 'w-ell as malformations of the 
upper unnary tract frequently accompany the exstrophy 

In the less common incomplete variety the defect in the abdominal wall 
IS relatively slight and the protrusion of the bladder is meagre The pubes 
are united and the genitaba normal 

Symptoms — Exstrophy of the bladder is one of the most di&tressing con 
genital afflictions As tlie deformity 13 computed to arise once in every 40 000 
to 50 000 births there must be approximately a dozen fresh occurrences m 
igA 
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Great Britain each year The sex ratio is about eight males to one female 
The -s ictims li\ e a miserable existence their clothing being constantly saturated 
with unne The exposed bladder is painfully imtated by friction and the sur 
rounding skin excoriated „ 

As might be expected from the exposed position of the ureteric ounces 
the incidence of ascending renal infection is high It is said that half the 
sufferers are dead from this cause by the tenth year With careful attention 
houe\er patients may reach adult life and Grey Turner (1929) records the 
historj of a man of 41 years who had been working regularly about the mines 
from the age of 15 years At 21 he had submitted to nine plastic operations the 
only result of ^\hlch was to cover the upper part of the bladder by a skm flap 
Treatment — Many operations have been devised for vesical exstrophy 
Plastic procedures having as their object the closure of the defect m the 
bladder and abdominal walls were at one time employed Multiple operations 
taxing the ingenuity and perseverance of the surgeon and the fortitude of the 
patient generally resulted in nothing more than a partial covering of the defect 
Even if a complete closure were obtained the urinary incontinence remained 
The futihtj of these plastic operations and the excellent results which can follow 
a successful deviation of the unne by transplanting the ureters into the pelvic 
colon have made this latter procedure the now almost universally accepted 
method of dealing with ectopia of the bladder It is advisable to carry out 
the operation before dilatation of the ureters becomes established and the 
kidnejs permanently impaired as a result of ascending infection Grey Turner 
(1929) 13 of the opinion that the age of election for operation is between 6 and 
7 j ears for under that age the pelvis is small and the parts are difficult of access 
The repair of the local deformity may be a very difficult problem It is 
not essential to carry out this step but its aecompbshment will add to the 
comfort of the patient A complete metaplasia of the mucous membrane into 
skin has been observed after the unne has been deviated the change occurring 
ov or a period of several yeara The mucous membrane only may be excised 
or the whole thickness of the bladder wall can be removed The dissection 
of the bladder mucous membrane from its bed gives nse to very marked 
liumorrhage which has to be controlled by suture After removal of the 
mucous membrane an attempt may be made to drav^ together the two edges 
of the w ound but if this is not possible packing is inserted and the unclosed 
w ound is allow ed to granulate To remove the whole thickness of the bladder 
an encircling incision is made and it is excised in one piece A deep hole leading 
into the pelvic cellular tissues results This is covered over as much as possible 
1 widely separated recti muscles It is particularly 

uitiicult to carrj out this step in the region of the pubis and it may thus not 
>c possible to obliterate the tavitj In that event it must be allowed to 
granulate 

of exstrophy it may bepossible to olosB the anterior 

iii?hoiit mdue diSulty ™ Wratance 

V® ‘"f'’"*-’ life before operation the exposed bladder 
clodl^leldm^ “ oonufiintly cotered with 

SUBSYMPHYSEAL VESICAL EXSTROPHY 

This condition can be considered as a first degree vesical exstrophy and 
In, a Bimibir embrjological aitiology The deformitj i, charaSermed brn 
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large funnel-shaped patulous bladder outlet rcadilj admitting one or eaen 
tu 0 fingers Tlie neck of the bladder antenorlj and the ventral wall of the 
urethra arc absent There is a separation of the pubic bones, a vide separation 
of the labia and a bifid chtoria with atrophj of these structures (Fig 139) 



Ejo J39 

Siib’ymphjseal \es)cal e^stitiphv m a woman 31 jeara of 
nee Note the patulous bladder neck and tbe transserge alit 
liLe Appearance of theertcmal meatus. (A plastjc procedure 
was reported to ha\o been attempted during infancy ) 

Lesser grades of the deforraitj show* proportional minor changes, and it is 
tlius customary to recognize three degrees of this female epispadiac anomaly, 
nameh , clitonc, subsymphj seal and complete 

Owing to the accompanj ing defects m the sphincter muscles, incontinence, 
either partial or complete, results The bladder may be capable of holdmg 
urine in the recumbent position and m consequence, during infancy and 
igB 
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childhood the lack of control over micturition is sometimes mistakenly 

attributed to a nervous cause i i. 

Treatment There are three different operative methods that can be 

emplo-ved to control the incontinence tt i -ir /l^oc^ 

A reefing procedure has been successfully used by Hugh \oung (19-6) 
The bladder and roof of the urethra are laid open after dividing the symphjsis 
The muscle at the vesical neck is then trimmed aw a> and snugly sutured o\ er 
a thin probe The bladder is closed up to a cystostomy drainage tube and the 
pubis umted by silver wire Several untcrs have reported successes by this 
method the reefing of the urethra being obtained in some instances without 
symphysiotomy ,^ 11 . 

The second method aims at controlling the incontinence by transplanting 
an adjacent muscle round the urethra Deeming (1928) used the gracilis 



Fio uo 

Intravenous pyelogram (15 minute film) token two and a 
half years alter transplanting the ureters of the patient 
illustrated in Fig 139 

muscle drawing it through a subcutaneous channel into the vagina The 
muscle was carried beneath the urethra wxapped around it and sutured back 
on itself Miller (1932) chose the rectus fascia and pyramidalis muscles and 
brought down strips anterior to the symphysis These were encircled around 
the urethra and united below it 

ureters into the bowel 13 the third operative method 
i ig ( 140) It is indicated w hen control of the incontinence cannot be obtained 
by plastic procedures 


URACHAL FISTULffi 


etiology Urinary fistulas at the umbilicus are sometimes described as 
arising from non obbteration of the urachus R C Begg (1927) m an exhaustive 

review of the subject has shown this idea to be false in the majority of cases 
of congenital type and to be without foundation in all examples of acquired 
fistula at the ^mb>h^s The urachus owes nothing of its origin to 
the allantois, but, like the bladder is derived from the \ entral cloaca , in 
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povnt of fact, the urachus is merely the modified superior extremity of the 
bladder uhicli, in fcetal life, reaches to the umbilicus As development pro 
ceeds this superior extremity becomes narrowed and tubular, ultimately forming 
the urachus Immediately following birth the bladder begins to descend 
tow ards the pelvis carryung w ith it the urachus The latter drags the obliter 
ated ends of the umbilical arteries ivith it and pulls the fibrous tissues of the 
umbilical scar into a long strand of cord like tissue In the adult the urachus 
IS rarely more than 5 cm in length and its upper extremity is actuallv 1 1 or 
12 cm below the umbilicus to which it is connected by a single cord of fibrous 
tissue or by a series of strands which unite at their upper ends The lowest 
centimetre of the urachus runs an intramural course in the bladder wall just 
below the apex, while the rest of the tube lies betw een the transversalis fascia 
and the peritoneum A central canal is present throughout the length of the 
urachus and generally communicates w ith the cavity ot the bladder although 
frequently it terminates blindly just external to the vesical mucosa This 
central canal has a diameter of only 1 mm and is further encroached upon by 
proliferated and shed epitliehal cells and debris 

Types ot anomalies — Begg considers that the commonest type of con 
genital fistula at the umbilicus occurs when the upper part of the %entral 
cloaci fails to narrow to form the urachus At birth the true bladder reaches 
tlie umbilicus, there is no urachus and a copious flow of urine is apparent as 
soon as the cord separates , the condition is really a vesico umbilical fistula 
and not a uracho umbilical one A cure is easily effected by closing the 
opening and m some cases by also removing an existing obstruction such as 
a phimosis or a congenital vesical neck obstruction The fistula may reopen 
m later life from back pressure caused by an enlarged prostate or a uretliral 
stricture 

A second but less common type of congenital fistula may occur vrhen there 
has been retarded closure of t&e ventral cloaca to form the urachus Here 
the bladder has descended from the umbilicus but the imperfectly formed 
urachus is still attaclied to it Through the small central canal of the urachus 
urine escapes drop by drop or intermittently On account of the lack of free 
egress the canal becomes dilated and septic infection with deep inflammation 
js apt to supervene 

Acquired urinary fistulse at the umbilicus are of two types, neither of 
which is due to a permeable urachus in the true sense In the first type as 
a result of maldevelopment no urachus has been formed, and the bladder 
apex IS at the umbihcus In the second and commoner type the bladder has 
descended and urine escapes from the dilated terminal centimetre of the 
urachal canal or through the weak point at the junction of the urachus with 
the bladder Tlie urine creeps up in tlie confined space bounded by trans- 
versahs fascia in front tlie peritoneum behind and the obliterated hypogastric 
arteries on either side The effusion is thus conducted to the umbilicus and 
bursts through the weak point in its lowermost quadrant Retention and 
dilatation within the compartment will give nse to cyst formation A true 
urachal cyst is, however, formed by degeneration of epithelial cells in the 
urachus 

\n acquired urinary fistula at the umbihcus is thus never due to a patent 
or persistent urachus 

Diagnosis — ^The diagnosis is evident when urinary discharge occurs from 
the umbilical area It is important as Be^ emphasizes to ascertain the follow 
ing points (1) “ Does the apex of the bladder itself reach to the umbilicus 
and, if so, is the upper segment narrowed m the form of a canal, representing 
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a partially formed urachus * (2) Does the urine escape from a normally placed 
bladder reaching the umbilicus by a fistulous track beUvecn the peritoneum 
and trans\ ersalis fascia ^ 

These questions iriJl he ansnered hy a cystoscopy am) X raj studies 'iftcr 
injection of radio opaque fluid into the fistula and bladder Everj case must 
also be investigated for a possible source of obstruction In children phimosis 
or congenital vesical neck obstruction may be present v, hilst in adults stricture 
and prostatic hypertrophy are the most likely sources of obstruction 

The so called urachal cyst is manifested by a suprapubic swcllmj. As the 
spelling IS behind the abdominal musculature enlargement tends to be chiefly 
intra abdominal and may produce symptoms of intestinal pressure The 
differential diagnosis may be difficult particularly if infection has occurred 
Conditions that may be simulated are distended bladder o\ anan cyst tuber 
culous peritonitis and abscess of the appendix 

Treatment — Although m cases of congenital fistula early operation is 
advisable because of the danger of infection it is generally considered that 
operation should not be performed until the child is a jear old If an obstnic 
tion IS present and removed the fistula may heal spontaneously or it may be 
closed by suture If this procedure fails the bladder should be dissected from 
the umbilicus its upper narrow part removed and the bladder sutured or 
alternatively drained and then allowed to close When a fistulous tract is 
present between a normally placed bladder and the umbilicus it should bo 
dissected out and the bladder apex freed and repaired Care must bo taken 
to protect the peritoneal cavity from infection Tins operation is not without 
danger 

Arthur Jacobs 
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CHAPTER WII 

DIVERTICULUM— CYSTOCELE— PROLAPSE 

DIVERTICULUM 

D efinition — a diverticulum is a pouch Uke protrusion of the bladder 
uall forming a cavitj which communicates with the lumen of the 
Mscus It IS to be ihstmguished from cellules or false diverticula 
^ Inch arc merelj shallow depressions of the epithelial lining of the bladder 
protruding outwards between hypertrophied muscle fibres 

Structure — ^The wall of a true diverticulum 19 composed of a mucosal 
linm" continuous with that of the bladder and of fibrous tissue the thickness 
of which varies according to the degree of infection within the sac Muscle 
fibres are nearly alwajs present They are not found in definite layers as in 
the bladder wall but m bands interwoven with connective tissue Muscle 
fibres may also bo arranged round the opening of the diverticulum in such a 
manner ns to simulate a sphincter and the opening can then be seen on eysto 
scopy to dilate and contract 

Tho majority of large diverticula are single but as many ns a dozen may 
be encountered m the one patient The size vanes from that of a hazel nut 
to a sac larger than the bladder itself In some instances tho sac is multi 
locular The largest diverticulum I have removed had a capacity of one and 
a half times that of the bladder and occurred m a hoy aged 10 years with 
a vesical neck contracture The opening into a diverticulum may be large 
enough to admit the index finger or just sufficiently wide to allow a ureteno 
catheter to be inserted through it 

The most common location of diverticula is just above the ureteric orifices 
Occasionally they are found on the lateral and posterior walls and rarely on 
the fundus and m the urachal area 

etiology — There is a difference of opinion regarding the mode of ongm 
of V esical div erticula Some investigators coiKider that all are congenital m 
ont'in and result from a defective development of muscle fibres That the 
condition occurs in children and has been found m the feetus lends weight to 
this theory Others beheve that all are acquired and are the result of increased 
intravesical pressure from obstruction at the bladder neck or urethra this 
causing herniation at weak points in the bladder musculature In support 
of tins theory it is pointed out that diverticula arc rarely fc-und in the absence 
of obstruction even m children It seems likely that there is a congenital 
predisposition to diverticula formation and that when backpressure from 
concomitant obstruction makes itself felt diverticula develop at congenitally 
w eak points The most common obstnictn e lesions predisposing to diverticula 
are prostatic hypertrophy urethral stricture and fibrosis of the vesical outlet 
In infancy a pm point unnary meatus and congenital valv es of the posterior 
urethra may exert a similar influence though congemtal v alves more commonly 
cause dilatation in the upper unnary tract 

Complications — The complications most frequently encountered are infec 
tion calculi and tumours Infection of a diverticulum is usually associated 
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a partially formed urachus « (2) Does the unne escape from a normally placed 
bladder reaching the umbilicus by a fistulous track between the peritoneum 
and trans\ ersahs fascia * 

These questions \\in be answered by a cystoscopy and X ray studies after 
injection of radio opaque fluid into the fistula and bladder Every case must 
also be investigated for a possible source of obstruction In children phimosis 
or conc'enital \ esieal neck obstruction may be present w hilst in adults stricture 
and prostatic hypertrophy are the most likely sources of obstruction 

The so called urachal cyst is manifested by a suprapubic swelling As the 
swelhng is behind the abdominal musculature enlargement tends to be chiefly 
intra abdominal and may produce symptoms of intestinal pressuie The 
differential diagnosis may be difficult particularly if infection has occurred 
Conditions that may be simulated are distended bladder ovarian cyst tuber 
culous peritonitis and abscess of the appendix 

Treatment — Although m cases of congenital fistula early operation is 
advisable because of the danger of infection it is generally considered that 
operation should not be performed until the child is a year old If an obstruc 
tion is present and removed the fistula may heal spontaneously or it may be 
closed by suture If this procedure fails the bladder should be dissected from 
the umbilicus its upper narrow part removed and the bladder sutured or 
alternatively drained and then allowed to close When a fistulous tract is 
present between a normally placed bladder and the umbilicus it should be 
dissected out and the bladder apex freed and repaired Care must be taken 
to protect the peritoneal cavity from infection This operation is not w ithout 
danger 

Arthur Jacobs 
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CHAPTER xxrr 

DIVERTICULUM— CVSTOCELE— PROLAPSE 


DIVERTICULUM 

D efinition — a diverticulum is a pouch Uke protrusion of the bladder 
A\all forming a cavitj which communicates \nth the lumen of the 
viscus It la to be distinguished from cellules or false diverticula 
which ate merely shallow depressions of the epithelial lining of the bladder 
protruding outwards between hypertrophied muscle fibres 

Structure — The wall of a true diverticulum is composed of a mucosal 
lining continuous with that of the bladder and of fibrous tissue the thickness 
of which vanes according to the degree of infection within the sne Muscle 
fibres are nearly always present They aro not found m definite layers as in 
the bladder wall but m bands interwoven with connective tissue Muscle 
fibres may also be arranged round the oiiening of tlie diverticulum in such a 
manner as to simulate a sphincter and the opening can then be seen on oysto 
scorn to dilate and contract 

The majority of large diverticula are single but as manj as a dozen maj 
be encountered in the one patient The size vanes from that of a hazel nut 
to a sac larger than the bladder itself In some instances the sac is multi 
loouhr The largest diierticuJum I have removed had a capacity of one and 
a half times that of the bladder and occurred in a boy aged 10 years vrith 
A tesical neck contracture The opening into a diverticumra may be large 
enough to admit the index finger or just sufficiently wide to allow a ureteric 
catheter to be inserted through it 

The most common location of diverticula is just abov e the uretenc orifices 
Occasionally they are found on the lateral and posterior w alls and rarely on 
the fundus and in the urachal area 

etiology — There is a difference of opimon regarding the mode of ongm 
of vesical diverticula Some investigators consider that all are congemtal m 
origin and result from a defective development of muscle fibres That the 
condition occurs m children and lias been found in the feetus lends w eight to 
this theory Others believe that alf are acquired and are the result of increased 
intravesical pressure from obstruction at the bladder neck or urethra this 
causmcf herniation at weak points m the bladder musculature In support 
of this theory it is pointed out that diverticula are rarely fi'und in the absence 
of obstruction even in childicn It seems likely that there is a congenital 
predisposition to diverticula formation and that w hen back pressure from 
concomitant obstruction makes itself felt diverticula develop at congenitally 
weak points The most common obstructive lesions predisposing to diverticula 
are prostatic hypertrophy urethral stricture and fibrosis of the vesical outlet 
In infancy a pm point urinary meatus and congenital valv es of the posterior 
urethra may exert a similar influence though congenital \ alv es more commonly 
cause dilatation in the upper unnary tract 

Complications— Tiie complications most frequently encountered are mfec 
tion calculi and tumours Infection of a diverticulum is usually associated 
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Bith a cjstitis As tJie sac is often incapaWe of emptying itself o-vung to its 
fe^\ muscle fibres and its narrow outlet the consequent stasis is conducive to 
extension of the infection from the bladder If the orifice is very small and 
stagnation ^uthm the diverticulum marked the content may become grossly 
purulent The thin nails become involved m the inflammatory process and 
the infection is liable to spread to adjacent structures with consequent adhesions 
to the rectum or wall of the pelvis Perivesical suppuration may supervene, 
and cases ha\ e been recorded of rupture having occurred 

Calculi are commonly associated with diverticula owing to the stasis and 
infection The calculi may be in the diverticulum in the bladder or m both 
or a dumb bell stone may lie partly in the bladder and partly in the 
diverticulum 

The presence of a growth within the diverticulum is said to be rather rare 
I ha\ e seen four cases one in a female complicated by a papillary carcinoma 
Part of the growth in each instance could 
be observed at cystoscopy projecting 
through the opening into the bladder 
Symptoms — There are no symptoms 
pathognomonic of a bladder diverticulum 
The majority of patients are past middle 
life and the symptoms complained of are 
those incidental to the urethral or bladder 
neck obstruction which is coincidentally 
present or symptoms of cystitis may 
dominate the picture Thus frequency of 
mictuntion urgency and vesical tenesmus 
with pyuria result from the cystitis and 
difficulty m emptying the bladder or 
retention from the obstruction If two 
successive micturitions are required to 
empty the bladder and if the first specimen 
voided is clear and the second purulent 
a diverticulum is to be suspected 

Diagnosis — As there are no classical 
symptoms to indicate the presence of a 
(lucrticulum diagnosis is dependent on objective methods which consist 
of cj stoscopy and X ray A cvstoscopic examinatinn reveals the epejimg nf 
a dnerticulum (Fig 141) It will give no indication of the size of the sac 
the larger of w hich frequently have small openings The depth may sometimes 
)c estimated by inserting a ureteric catheter into the opening In addition 
to ttie cystoscopy giying information about the position and number of the 
ilnerticiJla it will reieal the presence of calculi and tumour and the type of 
bh(hlcr neck obstruction that is present 

Tlio 6170 of the dnerticulum is best determined by a cystof^ram After 
nl!!l S ^ e^ro'iure of the bladder the latter is emptied by catheter 
It n if M ® I’®" An exposure 

h.n^l H 1^2 143 and 144) and a second 

tn rU-iTM mill i f ® opaquc medium is now allowed 

l .rm, ^ ? u '"i after filling the bladder with air 

if rrt inla^ n ^ number position and size of the 

dnerticula {I ig 140) In the contrast film a light shadow is seen corre 
sponding to the bl idder and one or more dark areas to the dnerticula in 
winch the opaque fhiid has leen rctainc<l This last film made after the 
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C>«lo«copc draw ng of tlo opotiing of $ 
Urge saeeulus into the bladder (Mr S Q 
MaeDonaM « case ) 




\ntero poatcnor victt of a cystogram showing » C^stogram of the same rase illustrated m I'lg H” The 
thvertic iJ un of approximately tho same s re os exposure wras made with the patient Jwng partly on his 

the bladder Note the nirrow neck between the side ond the diverticulum is completely outlined It is 

two cavities eeen to comiaunicate with the bladder by a wide neck 


SOI 
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bladder has been emptied of the opaque medium and filled ^vlth air, is of 
considerable importance as it shows whether stasis is present and may thus 
indicate whether or not the diverticulum should be removed 

Treatment — The mere presence of a divcrticiihim is not by itself an indica- 
tion for its removal Dilatation of a coincident iircthr'il stricture or removal 
of a vesical neck obstruction whether that be of congenital origin or duo to 
an enlarged prostate vv ill often suffice to relieve sj mptoms and clear up iirinarj 
infection Diverticula that empty will thus frcquentlj require no special 
operative intervention aftei the causative obstruction has been removed 
If however one or more infcctefi di^o^tlcu]^l arc present with a small outlet 

and consequent stasis div erticu 
Icctoiiij IS usunll} indicated 
(I ig 147) Calculi either in 
the diverticulum (lig 148) or 
1 ft the bladder generally indi 
cate operation ns does also the 
presence of tumour (hrg 140) 
It should be emphasized that 
remov al of the div crticiihim and 
neglect of the accompanying 
bladder neck obstruction may 
result in a persistent suprapubic 
fistula In a case of mine with 
a small fibrous prostate which 
was not dealt with at the time 
of the diverticulectomv there 
was a pcisjstent suprapubic 
iinnarj leal ago until a trans 
urethral resection was carried 
out 

It IS generally agreed tliat 
when operative intervention is 
called for the procedure which 
gives the most satisfactory result 
is a complete excision of the 
sac ine bladder is exposed by the extraperitoneal suprapubic route and 
opened alter the peritoneum has been stripped bad The diverticulum is 
packed with strips of gauze The extravesical aspect of the bladder is now 
Ireed and the semi solid tumour like mass consisting of the diverticulum 
hlled with gauze is identified and dissected free It is then severed from its 
attachment to the bladder The opening thus left is closed m two layers if 
the Avails m the process The bladder is closed up to a 
delivered from the loiver end of the abdominal 
lodged the sac extravesical space vhich previously 

leotomrcLMt hVo™;"''”! “ ^''^rtieulum (Fig 150) so that a diverticu 

relented mto thT^^^^ “‘"'*‘"8 ureter the latter must be 

-V method of drvertieulectoray so well described by Hugh 

JsnSl V thlrffr' H multiple dtve^rSa 

STSon tube bv Jb ‘o ‘■^“es By means 

oi a suction tube by the apphcation of clamps or by pressure from a finver 
passed extravesmally the sac ra deUvered mto the bladder IZr^Zr metsfou 



Fto 146 

Contrast cystogram 11 strat ng two small d ert cula 
These ha e reta ned the rad o opaque solut on after 
the bladder has been e^pt ed of it and 0 stended 
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IS then made around the opening through the mucosa and submucosa and by 
blunt dissection the mucous membrane submucosa and if possible a layer 
of the fibrous all of the sac are gradually separated freed and excised Care 
IS taken not to enter the peritoneum ^hich may be found uith contained intes 
tines ithin the everted sac \ essels n hich are encountered during the separa 
tion are clamped and ligated The onfice in the bladder is closed vith continu 
ous catgut suture tied mtravesicaUy The site of the di\erticulum is drained 
extra-vesicallj after mobihzmg the lateral wall of the bladder For adherent 
dnerticula particularlj the deep retrotrigonal \ ariety enucleation of the sac 
can be accomplished without eversion An incision is made around the orifice 
through the mucosa ^vhlch is caught up with forceps A\ith one index finger 
insidc° the di\ erticulum and the other outside the hnmg is graduallj draw n 
out by blunt dissection 

^^hen the ureter opens within the diverticulum a special technique is 
emploj cd to presen e its continuitj As the sac is freed the ureter can usually 
be recomuzed joining it from behind \\ hen located a flap of mucous membrane 
is formed bj knife and scissors so as to include the ureteric orifice \\ hen the 
closure is made care is taken to carry this out in such a w ay that the ureteric 
onficc IS hack within the bladder a Y shaped form of suture being adopted 
if necessan 


HERNIA OF THE BLADDER (CYSTOCELE) 


A protrusion through a hernial opening of a portion of the bladder is a 
comparativelj rare occurrence An accidental injury to the bladder m the 
course of performing a radical operation for hernia is often the first indica 
tion of the condition ^\akeloJ (1930) found 29 instances of hernia of the 
blidder in 2 500 collected cases of inguinal hernia (1 1C per cent ) and 11 cases 
in 190 of femoral hernia (5 0 per cent ) 

lEtiology — Any factor tending to increase bladder \olume will predispose 
to cjstocele In the adult the bladder does not come into contact with the 
hernial orifices unless it is distended Accordingly a stricture or an enlarged 
prostate particular!} when associated with a flaccid abdominal wall will 
fa\our the formation of a bladder hernia 

I at in front of the bladder ma} as a result of traction cause it to pass 
through one of the hernial orifices and m the presence of aery abundant pre 
a csical fat the bladder maj slip into one of the hernial openings the peritoneum 
in these circumstances being less adherent 

Some apparent hemiaj of the paraperitoneal a anety are probabh the result 
of traction made on the bladder ashen isolating the neck of the sac Traction 
exert! <1 ha an old standing inguinal hernia may also be responsible for this 
a am la ^ 


The frequent operations performed for hernia on children haae shown that 
the condition is ha no means a rant} with them A tight prepuce and a pm 
j>onit meatus are the ino t likol} prcxlisposing factors 

Anatomical varieties— Hernia of the bladder is almost mvanabla inguinal 
or in taiw though it is possible for a protrusion of the bladder to be 

avsncjatcxl with ^rmeal obturator or sciatic hermx Inguinal hernia of the 
hhih er is most triciuent in men and is more often associated witli the direct 
ilrUie ft male I'fmornl licmia of the bladder occurs almost excUisiv ely 

to the^i^rltonJu^iT **'a‘ldet hernia depending on their relationslup 
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(a) P\u\rnuTosF\ij — Tlus is the most common form and ma^ be direct 
or imhrcct {^lg I »l (1 )) In U akck\ s Fe^c^ of ci«:cs it occurre 1 tnents fi%e 
tinus out of a total of fort\ The cxtrapcntonenl jiortion of the bladder is 
mxoKcsl and lies on the inner M<le of the hcrmal sac The serous coat of the 
eui>erior surfiee of the hi idder foniis the inner uall of tlie sac and at operation 
tlie adherent Ididdtr coacred bj a thick Inver of fat is easil\ recognized in 
thi> position 

(&) h xTuvnuiiTOM vi- — In this \jiriet> ulneh is tlie least common there 
no peritoneal sae the hernia l>cing solel 5 composed of the anterior or 
lateral extrainritoneal surface of the bladder {lig lot (2)) In consequence 
the Maddtr mav at ojieration he im taken for the sac and inadacrtentlj 
ojietied 

(f) IsTJivuJiiTONFvr — The intnpentoneal portion tf the bladder lies 
uithm a c iinplcte hernial sac (1 Ip The hernia is m\ anablv inguinal 

in t\ IK* and t liters the canal OTtemnl to the deep epigastric artcrj It is usually 
large and the sac nmv contain small and large intestine in addition to the 
hlailder Wakelcv « ho reeonis an ineidenee of fourteen out of his fortj cases 


1 2 3 



states that the uterus ovan and hallopian tube lm\e been found amongst 
the liemial contents as haae aI>o the prostate and ureters 

Symptoms and diagnosis — The majority of bladder hernias are discovered 
ncejdcntalh at lierniotomv operations basing preMously produced no symp 
toms ])omting to involvement of the bladder Irequency and djsuria may bo 
complained of but tliese svmptoms are generally due to a coincident prostatic 
obstruction or a urethral frtnefuro It is of significmco if the patient teUa of 
an inoreaso in the size of the hemnJ swelling when the bhddcr is full and that 
onU after pressure of the hand on the rupture during micturition docs the 
bladder feel properly emptied 

Suspicion of a biad ler iiernia can he confirmed by cystoscopy and cysto 
graphs At cystoscopv it may be possible to obserio the opening into the 
hcrmal protrusion and a evstogram will re\ca! a dicerticulum like projection 
passing through one of the hemnl orifices 

Treatment — In a case of hernia known to involve the bladder operation 
would be indicated if the hernia were irreducible or if incarceration occurred 
As a genera! nile liowevcr the bladder hernia is only discovered at an operation 
for inguinal or femoral henna When the paraperitoneal typo is encountered 
it can gencrallv be separated by gauze dissection from the peritoneal sac and 
pushed inwards to the abdomen The sac is then mobilized and ligated high 
20 
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UP A pur«e string suture can be inserted through the floor of the inguinal 
cinil to pre\ent a recurrence of the bladder protrusion In the e% ent of it bem^ 
impo sible to separate the bladder from the sac on account of the large area of 
the bladder waW covered b\ it excision around the attachment on the inner 
«idc should be carried out A lou ligation of the sac maj then be necessary 
In the extrapentoncal and mtrapentoneal aaneties reduction causes no 
difliculta The radical cure of the inguinal or femoral hernia is carried out 
after the bladder has been dealt with 

If the bladder is inad\ertentl\ opened during operation and the operator 
IS auare of the accident the opening should be closed by a double layer of 
catgut sutures and after the operation lias been completed drainage of the 
bladder h\ an indwelling urethral catheter should be established and mam 
tamed for <ie\cral dajs Careful natch should be kept for any sign of 
perncMcal inflammation the adaent of nhich will call for a suprapubic 
extrapentoncal exposure in order to estabbsh drainage of the perivesical 


The bladder ma\ be injured at operation and the accident not recognized 
The prognosis in this circumstance is much more serious and a fatal terrama 
tion maj rc>»ult particular!} if the consequent extravasation of urine is 
mtrapentoneal It is then necessary to open the abdomen close the rent 
in the bladder and establish suprapubic drainage The latter procedure, 
tomlnncd with drainage of the extraiasateil urine through an incision m 
the groin or inguinal region will suffice when dealing with an oxtrapentoneal 
mjurx 


PROLAPSE OF THE BLADDER (URETHRAL CYSTOCELE) 

This IS a rare condition occumng onlj in females and is characterized 
h\ a xanahlc degree of e\er«ion of the bladder through tlie urethral meatus 
The jirolapse ina\ he complete and the entire bladder inverted through the 
urethra or as is niore frequent it maj be incomplete and an area of mucous 
membrane onh is prolapsed through the urethra 

The atiolog> is obscure but the condition is associated with straining 
to urinate or deffcatc Djsentcrj prol^ged labour and violent coughing 
or unoizmg are possible direct causes lustorj of unnarj incontinence 
prior to till apiicaraiicc of the prolapse would suggest a congenital relaxation 
of till vesical outlet and urethra ns a predisposing cause Prolonged crjmg 
and wluioping cough arc likel} exciting causes m female children 

Ihe proUpsed mass appears between the labia and above the introitus 
ns a r«l ►oft vascular swelling v^liich increases m size with straining and can 
l< comimvHsl and genorall} rciluccd It mav he possible to recof^nize the 
urttirii urmarv cfllux 

A jirolqwc of the bladder has to l»c differentiated from a urethral prolapse 
fnmi Ihi protnision of a ureterocele from a vesical or urethral tumour or 
|>oi\ p projictmg through the meatus and from a urethral caruncle A urethral 
prolajt't is funalUr in mzo easier to reihiec and has a central opening A 
un torcKs le ran al*o Ik* <nsil\ rephrrd and thereafter can he rcadilv recognized 
on r\*‘to'(iqi( examination Ihore nhould be no ilifflcultv in differentiating 
a prolvi » from a caninch jhiK p or tumour 

Treatment It mav Ik* Kiiflirunt to reduce the prolapsed blaildcr and hold 
It tn i>m<« bv a jx nmal Inndagt If the reduction is not succcssfullv main 
mimsl It IS tieoc-s-\rv tn Hitinri tin bladder to the fascia of the anterior wall 
This will nect-toitnti a Mti>mpuf ic exposure and molnliration of the anterior 
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Wrtddor «nJl down to tlic nrctlira The bladder h then pulled well up and 
euturctl to the anterior abdominal wall and snbpubic fascia If a previous 
unnnrj incontinence has existwl a reeomtniction of tlie bladder outlet may 
be required, 

Arthpr Jacobs 
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CHAPTER XXIII 
INJURIES OF THE BLADDER 


INTRAPERITONEAL RUPTURE 

TT'TIOLOGY (i) Trauma — Injuries known to be responsible are those 

/p which raise mtra abdominal pressure such as blows, crushes and 
■^■*^possibU blast effect Excessive muscular exertion, as in forced 
respiratory efforts lifting heavy weights and child birth may be added 

(ill Over-distension — This, jirobably, is not causative in the absence or 
other aoencies Although Bartels (1878) found 35 per cent of these ruptures 
took place during alcoholic intotication, and Lipmi and Vogel (1042) also called 
attention to the incidence, trauma m such cases w ould be difficult to exclude 
Bladders paralysed from cord disease or injury are known to rupture, but here 
trophic or other factors may alter natural resilience 

(m) Pathological PREDisrosirioNS — Cjstitis, especially tuberculous, 
ulcers and neoplasms provide examples I have had two personal cases of 
" spontaneous rupture of sacculated bladders chronically obstructed by the 
middle lobe of the prostate Suture and suprapubic drainage was performed 
as a first aid measure m either case, and both, later, were found suitable for 
endoscopic resection The retroverted gra\ id uterus w as responsible m early 
pregnancy m cases reported by ilartm (1909) and Chisholm and Ferguson 
(1939) I have seen one case of spontaneous rupture during the period of 
rigors m a male subject undei^oing malarial therapy for G P I Here autopsy 
showed no cause other than cjstitis Dixon and Strohl (1936) reported a similar 
case from the Jlayo Chnic 

Pathology— Usually all the coats, occasionally the mucous only, give waj 
Ruptures, tending to follow the lines of cleavage and corresponding to the 
direction of fibres of the longitudinal muscle coat are found as antero posterior 
splits sometimes Y-shaped sometimes duplicated in the unsupported postero- 
supenor wall (Fig 152) They occasionally extend beyond the peritoneal 
reflections The degree of resultant peritonitis is governed by the amount, 
time interval and infectivity of unnary extravasation 

Symptoms — Hypogastric pain is immediate and often severe enough to 
cause syncope Shock, while usually considerable and merging into the 
prostration of peritonitis, may be shght the patient in this case, after a short 
mter\ al, being able to pursue his occupation Retention of urine is typically 
complete, exceptionally unne may be passed copiously when the gap is 
stopped by adherent omentum or a mucosal flap 

Diagnosis ^The proof is usually given by urine retention easy catheter 
ization and an empty bladder Evidence of free intraperitoneal fluid is sigm- 


FROM CATHETERizvTioN — Whilst usually revealing an empty 
bladder the reverse is not unknown, explained by a partially sealed or an 
unusually lugli opening The catheter may draw off a quantity of urine by 
tapping a peritoneal collection directly Repeated withdrawal of the same 
quantity suggests the former, and a further escape of urine on chanc^ing the 
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posture of the pitient may explain the latter anomaly Attempts to recover 
measured quantities of fluid introduced through the catheter are injudicious 
CiSToscoPi— tlhat information is gamed is of little aalue and is out 
weighed bj tlie risk of further extravasation entailed bj fluid distension 

11 IDIOOB ipin b} defining bone mtegnt} assists in differentiating from 
extrapcntoneal rupture 

Conte \ST E\moGRArn\ — Excretion urography maj show a filling defect 
and extravasation Instrumental ejstography is contraindicated unless 



preparation for immediate operation has been made (Crasser and Heuser 
193S) Besides those m common use air has been found a valuable contrast 
medium 

EXTRAFERITONEAL RUPTURE 

Thoiigli occasionally found associated with the last group and the outcome 
of a similar accident tlie majontj of extrapentoneal injuries are in fact 
tears caused either bj displac^ fractured bone ends or bj the drag of fascial 
or ligamentous structures Dislocation of the s^mphjsis pubis or fracture of 
the body fractures of the ranu of the pubeb and lachium of tie floor of the 
acetabulum or of the bodj of the iscluum establish direct trauma abnormal 
strains upon the supporting hgaments of the bladder especially the pubo 
vesical can also be causal (Fig 153) According to \^alelevs (19’9) report 
injury to the lower urinary tract as a result of fracture of the pelvic girdle 
IS not so frequent as is generally supposed m 44 of the latter there were 
only 6 examples 3 of the bladder and 3 of the urethra m ‘’i fractures of 
the os pubis there were 5 2 of the bladder and 3 of the urethra Peacock 
(1939) in 113 eases of fractured pelves found an incidence of 8 8 per cent 
ruptured bladders Bartels reported many years ago (ifeid ) fractured pelvis 
to be present in 38 per cent 

Pathology — The rupture is usually situated in the anterior wall less 
commonly low in the lateral walls or posteriorly Escaping urine follows the 
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line of least resistance the same field is invaded as with rupture of the 
deep urethra t e the pelvic areolar tissue the cave of Retzius, up over 
the pelvic bnin and through the sciatic notch and obturator foramen (sec 
(Fig 209) ^ ^ , 

Symptoms, signs and diagnosis— At first the manifestations are obscured 
by the effects of a major skeletal or visceral injury later they may be difficult 
to distinguish from intraperitoneal rupture of the bladder or rupture of the 
posterior urethra Urine retention m the presence of the empty bladder 
simulates the former, a distended bladder determines the latter Caution in 
the use of the catheter as an aid to diagnosis is emphasized (p 394) , further, 
a catheter may mislead bj tapping an extravesical collection of urine, as m 
a personal case where 8 oz were withdrawn from the cave of Retzius, the 
catheter trav ersing a tear m the anterior wall of the bladder This observ ation 



Skeletal factors causing extrapentoneal rupture of the bladder 
A Traction of pubo vesical ligament B Fracture of ranu 
C Fracture of the ischium 

demonstrates how such an extravasation can cause a hypogastric swelling 
liable to he mistaken for a distended bladder Evidence of extravasation 
elsewhere aids diagnosis 


TREATMENT OF RUPTURED BLADDER 

Formerly drainage by the mdwelhng catheter was the established method 
and cures were claimed by Moms (1887) and others To day the importance 
of earliest possible surgical mfervention is universally acknowledged The 
first ■without bladder suture, was successfully performed by 

'' diet sutured a rupture (1876) hut fatal peritonitis followed 
» catheter may be passed to exclude ruptured urethra , it 
^ frnS during the operation A median or paramedian incision 

IS made from the pubes to the umbilicus with the patient m the moderate 
Trendelenburg Posture If blood and urine immediately escape the rupture 
IS extrapentoneal but as possibly, it is intraperitoneal as well the parietal 

fr no^Z- ononm i} budging and discoloration indicate 

the need for opening tlie sac , blood stained unne may escape and is aspirated 
Intraperitoneal rupturo-'^c full Trendelenburg postufe is armnged and 
the intestines are packed aside to expose the bladder, noting meanwhile that 
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there are no ns'iocmtcd \iscoral injuncs A tear is picked up and its edges 
trimmed if lacerated Suturing is carried out m tMo lasers the first consists 
of interniiited through and through stitches svhilst tiie second includes the 
outer mats onl\ hur\ mg the first The peritoneum is closed completely unless 
pentomtis requires drainage CiBto&tomj is established b^ mcismg the 
anterior uall below the peritoneal reflection and inserting a Wmsbury White 
tubi the edges of the wound Icing close sutured around it to procure water 
tigiit drainage Tlic ca\c of Retzius is dramcil 

Extraperltoneal rupture— 1 he j)rchminar3 steps are similar The prevesical 
sp ice is cleared of cxtra\ asations and the anterior w all of the bladder examined 
If II tear ii found the interior is examined digitally through it for bone frag 
ments and for further tears In such a case after remoxal of bone fragments 
the operation is completed bj closure of the opening around a self retaining 
tube If the anterior wall is intact an exploratorj incision is made through it 
w ith the same object Ijitcral and posterior tears are inaccessible and suturing 
cou!<l on!\ lie aecomphohed b\ wide retraction to allow of direct inspection 
Suturing is uniKccssarj and injudicious iii the presence of the state of shock 
winch IS ^encrall\ sc\cre an«I protracted m these cases Exception might be 
made if the tears were thought to imade the peritoneal coat w hen their closure 
IS imperatue The operation is completed bj tube emplacement as above 
In either ca«e the pre\ esical space and more distant fields of extrav asation are 
gencroush drametf 

Cysfostomy is adaocated m each type of rupture to ensure adequate post 
opcratixe drainage To rcK tiiKin \ohuitary micturition or the indwelling 
catheter is to hazard diatensioii with tlio risk of tlie septic sequel® of extra 
\ asation peritonitis pelvic cellulitis with abscess formation and fistuls may 
thus bo invited 

The urethral ontliotcr mtroduceil at the operation serves as a useful land 
mark it is not rofainet! Suprapubic drainage is continued for about a fort 
night after w Inch the ftar of extravasation no longer exists 

WOUKDS OF THE BLADDER 

I Wounds received from without— Tlie majority of these are incurred 
directly by mmiles of war or indirectly through the agency of bone displaced 
by them Otliers result from jicnneal imjialcraent as by falls and stabs and 
in tlie process of bull fighting 

GuxsnoT WOUNDS or the nuxoDBU — British and American records 
showed that the bladder was injureil in 4 7 per cent of perforating wounds 
of the abdomen in the 1014 18 war Intrapentoneal wounds are likely only 
if the bladder is distended at the time of receipt of the injury extrapentoneal 
wounds are therefore more frequent in warfare in the proportion of 4 to 1 
partly because a broader taigct is offered unless the bladder is distended but 
mainly from the liability to its laceration from adjacent bone 

Pathology— Tile majority of entry and exit wounds are found m the 
buttock some m tiio perineum others near the great trochanter Hypogastric 
wounds are in the minority Retention of missiles in the cavity is frequent 
\\ ounds of the fundus are found to be smaller than tlie missile reduction 
in size accords with tho degree of distension at the time of injury In con 
sequence they may be difficult to locate at operation and pre operatively 
tiicir symptoms and signs may be elusive from their tendency to become 
valvular natural voiding may then be possible or the surgeon carrying out 
catheter investigation may be misled an opening of this occult nature over 
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looked IS the more likeU to originate the disastrous consequences of extra- 
■vasation Long tracks to the bladder allotv soft parts to buffer the opening 
and preient superficial escape, altemativelj^, uith a large hypogastric or 
penneal enti^ or exit wound there is no such resistance so that deep extra- 
Usation IS unlikclj and an uncomplicated course and rapid healing may be 
seen for urine bathing a superficial wound is no deterrent to the natural 
process of repair 

Course and prognosis— These depend upon (i) associated injuries, i e , 
to the peritoneum and \iscera bone, etc , (u) the amount and effect of extra- 
\asation (m) hiemorrhage (u) sepsis Earlj surgical intervention offers the 
onh preiention of complications of an injury not serious m itself but mortal 
in con<5equence of them 

Symptoms— In perforations bj bullets or small HE fragments when the 
bladder is emptj pain and general disturbance are at first no greater than 
with a flesh wound thej develop with extravasation If there is free external 
escape a mild course follows Inability to void is the rule , blood-stained 
urine may be passed accompanied by pain Early collapse, vomiting and 
abdominal distension indicate peritoneal irritation, bowel perforation or 
liTmorrhagc Hiccough and a toxic state vMthout distension suggest extra- 
peritoneal extrav asation 

Physical signs and diagnosis — ^Tbe mam features correspond to those 
oh«er\ed with contusion ruptures Additionally sepsis complicates the picture, 
and since anatomical definition is obliterated, as boundaries are broken by 
the haphazard course of the missile, physical signs are conflicting Vesico- 
intestinal fistula IS apparent from escape of flatus or feces with unne from a 
siipcrficnl wound, or a discharge of urine per rectum 

RvDioonAnia — ^Tlus is required for localization of a missile or assessment 
of hone injury 

Treatment — Immediate operative interference is undertaken unless (i) 
llesuscitation is insufiicicnt or (ii) there is a superficial wound giving easy 
escape for unne 

(i) liccovcry from shock is essential if a prolonged operation to deal with 
conipUcations, especially mtrapcritoncal, is contemplated Since the essential 
stop for the bladder lesion is extrapentoneal cystostomy, which can be per- 
formed under local anaesthesia, there need be little delay should the bladder 
alone rciiuire operative treatment 


(ii) Large hypogastric or jierinoal wounds discharging urine freely and 
slioMing hltJe contusion or laceration, provided tliere are no signs of deep 
complications may he treated expectantly 

1 Itf ohjecis of ojicrnliofi arc excision of superficial tracks, removal of bone 
fragnu ntsor mi^ssilcs from the bladder, toilet and closure of some bladder w ounds, 
jire-i rv ation of an emptv bladder by extrapentoneal cy stostomy , extrav esical 
ilriinagt anil attention to nssociateil injuries 

fri '^Mistd track of a hypogastric wound may, if suitable, 

IM* ox (iKKl to give approach to the bladder and peritoneal reflection If 
UK trackH are too fleep or distant, a standard median or paramedian exposure 
from tlu symphvMmqnvards, as far as necessary, is made When its appear- 
ance IS Miggc^tive Uk jKntontiim is ojicncd and explored Intestinal toilet 
is pnmariK (fltiUsl If « wound m the bladder is found, its edges are trimmed 
and huturoil m t«o hvors qi,e i>entoiieal sac is closed without drainage 
unl(-s |Kritonttis is ihrialcnnl by n rctninwl missile, etc Cystostomv is 
cstablislusl tlmuigh tlu nntirior bladder wall m the manner already described 
The cave of Itctzms is draimsl 
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SltoiiUl the perforation iiuoUc the OTtrapentonei! pirt the same principles 
are ol)'<or^ed ns were ileserihod under niptures It js debatable jf a hen 
digital o\plomtion discloses a posterior wound of the mscus liUel> to com 
mimicnte with the rectum suture should be attempted from withm the 
ca\it\ Gordon Ta\lor has recordetl liis inclination to carrj this out The 
size of the wound would be a deciding fictor small wounds tend to heal 
sstisfnctordv and quickly others after a period during winch a fistula exists 
A fi-.tula usually requires colostomj preferably in the transverse colon to keep 
tins well nwni from the cj stostonij opening I\ith wound tracks in the 
rectovesical region of the 2)elvj-» Bcverc suppuration is Ijkelj drainage to 
av ert this must he thorough and ninj require counter openings in the perineum 
ischiorectal fossa or cocevgeal region removal of the cocc>\ maj beadvisable 
to further this object 

A perineal wound discharging urine iiiaj indicate a long and deep tract 
involving in addition to tho bladder the rectum and peritoneum Digital 
exploration of it wiiilst a. metal bougie is in the bladder will help to decide 
the extent of iiipir} and if abilomiiial exploration is necessary 

MJterc large h^jiogastric or jierineal wounds arc discliargmg urine freely 
without evidence ol local or constitutional complications nothing bejond local 
excision of tlic wound or tho use of an indwelling catheter may be required 
to hasten closure Undoiibtedlv the value of penicillin has been proved m 
nianv of the«o casts 

11 Wounds received from within In the course of operations, etc —The 
fiiirgeon operating in its vicinitv should be well aware of the risk of injuring 
tlie bladder Ilcsults should not l>c serious if the damage is immediately 
recognized and rectified suture local drainage and urinary deviation by 
cvstostojiiv ortljcusoofthcindwelliiigcathcter Deliberate mcjsion or limited 
oxci ion of the bladder wall iiia\ bcnneccssar> part of an operation andwhen 
conducted upon proper lines it is commonplace knowledge that an uncom 
plicated course can be expected The following groups of operations may be 
Raul to jeopardize the bladder — 

(fl) Siibiimbihcnl laparotomv when the bladder is distended adherent 
to the aWoininal wall as the result of inflammation or of former 
operations or drawn up bj attachment to tho pregnant uterus 
eg Coisanan section or adherent to an abdominal viscus or tumour 
A vcMcal div crticulum (urachal) might be opened 
(6) Iladical cure ofingumal or femoral berni'C especially w hen strangulated 
(c) Operations performed deep in tl e pelvis from an abdominal approach 
riiesc may be citlier intrapentoneal or extrapentoneal and are 
probably for the removal of uterine ovarian or rectal tumours or 
for exploration of tho terminal inches of the ureter 
(d}\agmal operations hysterectomy ovariotomy ami repairs Mai 
application of obstetric forceps and attempts at criminal abortion 
may be included m this group 

(e) Trans urethral operations upon the bladder and prostate eathetenza 
tion cy stosoopy btboJopaxy diathermy application to bladder 
grow tlis and electro resection and punch operations upon the prostate 
Two factors are causative over distension and trauma from the 
instrument itself m the latter case perforation may be delayed 
until a slough separates In this group pathological factors may 
predispose to rupture 
(/) Sympiiysiotomy and pubotomy 
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Diagnosis and course— The opening being, as a rule small, extravasation 
limited and sepsis mild the clinical picture av ill probably be equivocal In 
superficial vounds— as tg for herniotomy— pain, redness and ccdema uith 
pyrexia are usually mistaken for the signs of simple sepsis, unless there has 
been hiematuria or until a urinary discharge or odour is observed Com- 
plicating deep pelvic operations there is less disturbance from extrapcritoneal 
than from mtrapentoneal extravasation, although m the latter it may at first 
be insignificant, perhaps shoun as rather excessive post operative pain and 
some pyrexia Symptoms become exaggerated by the seventh to tenth day, 
u hen suddenly an abscess points either through the abdominal incision or 
vagmally The discharge of pus ^vlll be followed by one of urine, the com- 
mencement of a fistula This will probably eventually heal spontaneously but 
more rapidly if assisted by an indwelling catheter Intraperitoneal extravasa- 
tion will cause some peritonitis which is usually localized An abscess ivithm 
or outside the sac may require incisional drainage A sudden flooding of the 
peritoneal sac w hen the bladder yields under too great operative distension w ill 
cause severe shock and peritonitis, unless drainage be immediately established 
In such cases cystostomy is preferable to an indwelling catheter 

Immediate repair during incisional operations should be carried out if the 
accident is recognized and when the injury is within surgical reach , local 
drainage of the area likely to be soiled with urine should be arranged and 
bladder drainage established by catheter or cystostomy Suture would not 
be attempted when the bladder yields under operative distension In the 
majority where the course has disclosed the lesion treatment consists of opening 
up superficial wounds as far as necessary incision of areas infiltrated w’lth 
urine and of abscesses and bladder drainage Local ccdema may preclude 
the use of a catheter and necessitate cystostomy At the same time sepsis 
is countered by sulphonamide preparations, notably sulphathiazole and 
sulphadiazme 

Results ol injuries to the bladder — Early results— (i) Primary mortality, 
especially from penetrating wounds is high, figures are not obtainable as 
the injury may be instantaneously fatal from shock, hiemorrhage or extensive 
bowel or other associated injuries (ii) Delayed mortality, t e death within a 
month This is accounted for by secondary hemorrhage peritonitis, pelvic 
cellulitis and severe infection either urinary or systemic Septic osteomyelitis 
may be a contributory cause 

In regard to ruptures by contusion, all are agreed that early operation 
offers the highest hope of recovery Thomson- Walker (lOU) quotes Dambrin 
Tapm (1904) to emphasize how, with mtrapentoneal rupture, mortality 
fell from 43 5 to 20 5 per cent -with improved surgical procedure and Zucker 
kandl who found a recovery rate in similar cases of G1 3 per cent if operated 
upon 'ythin the first twelve hours, but of only 28 8 per cent if after that limit 
Haiinlton Dailey found a mortality of 11 per cent if operation were within 
the first twent 3 .four hours after that it rose to 55 per cent On the other 
hand a long time lapse to operation or the withholding of operation is by no 
means invariably fatal for Blumer (1900) and Quick (1907) operated with 
^ccoss on tlie gixUi and tenth day respectively Zuckerkandl (quoted by 
Tliomson-t\ alUer) found ^ontaneous recovery in 63 per cent of extrapen- 
toneal ruptures and Mitchell (1898) 17 per cent even though extravasation 
had taken place Culver and Baker (1940) reported recovery in three out of 
sixteen cases by catheter alone ' ' r- j 

Summarizing, it may be said that under suitable circumstances and pro- 
vided that operation can be performed within the first twelve hours a mortality 
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rate of no higher than 10 per cent shouH be expecte associated nith severe 
iracture or the pelv is the figure rises to 20 per cent 

In penelralmg woimds the record K gloomy m the extreme eren thouoh 
early operation be performed Gordon Taylor (1940) succinctly m the 
follonmg brief summnrj gives expression to the experience of surgeons in the 
1914 1918 war — 

Bladder injury without d image to other viscera 
Intrapentoneal injury 5 cases Alortality CO per cent 
Extrapentoneal injury 20 cases Mortality 55 per cent 

Bladder injury vssociated wrrit damage to other viscera 
Bladder plus small intestine 12 cases) 

Bladder plus small intestine plus [ Mortality 93 per cent 

colon or rectum 2 J 

Bladder plus colon and rectum 4 Probably all fatal 


He recorded houever two personal cases where he was forced to carrj 
out extensive intestinal resection in addition to repairing the bladder both 
were successful as w ere a case each of Gordon Bell and D C Taylor Fullerton 
(1918) found fracture of the pelvic girdle m 40 per cent of bladder injuries 
Including uijuries to the bowel the incidence of the combination was no less 
than Toper cent Cathchn(19I8) who found the wound of entry to be posterior 
m02percent ofhts cases recorded a mortality of 50 per cent in uncomplicated 
eases and 75 to 80 per cent m complicated 

Personal contact with laree numbers of war wounds of the genito urinary 
orgins arming in England from mainly the Mediterranean and European 
theatres during the last world war has led the ivTiter to belie>e that a com 
plete compilation of statistics will show a much improved reco-very incidence 
Better organized advanced surgical units improved wound technique blood 
transfusion facilities and the wide adoption of penicillin and the sulpha com 
pounds mark the introduction of a new era in war surgery 

Late results — Sepsis fistulse chronic bone disease and other orthopsedic 
complications are responsible for the protracted convalescence of survivors 
Sepsis within the urinary tract is extremely obstinate and ultimately tends 
to promote calculus formation m the upper os well as the lower urinary tract 
Ascending sepsis may in time cause a chrome pyelonephritis and pyonephrosis 
ending in renal failure In cellular tissue and bone recurrent abscess formation 
and excessive fibrosis may cause nerve pressure and aggravate the difficulty 
of treatment of fistulai These seqnelie emphasize the need for energetic 
antiseptic measures m the early stages locally by bladder washing while tlie 
tube is in position and orally by the sulphonamide group Later ev ery effort 
must be made to prevent alkalinity of the unne acid sodium phosplnte 
ammonium nitrate or ammonium chlonde is given by the mouth and the 
bladder may be washed with weak acetac acid 

John Ev bridge 
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NEW GROWTHS OF THE BLADDER 

I NCIDENCE — Prjinnr\ growths of the bhddcr nre most common from the 
tlitnl to tlip sixth dcciilp tlicj arc* nre m chiidhood They are more 
frequent I\ found in males than females m the proportion of 4 to 1 
Seeomlnrs growths in the bladder arc nire tliougli implantation growths 
from a pnmnts jtapiUoma of the renal {leltis or ureter are met with not 
jnfreqtieu(l\ and m\ol\cment of the bladder bj extension of growth from 
noighhourniR organa — jirostntc urethra rectum titcrus — is not uncommon 
RcNond the fact that mIIous papilloma j» an industrial tliseaso amongst dje 
workers notliing !■> knoun as to the causation of bladder growths 

CLASSiriCATION 

Xcw grow ths of the bladder arc mainly of epithelial origin and commonl) 
classified ns benign and malignant 

Jiemffn—A illoiis papilloma 
VnhynflHt— iralignant \iHous papilloma 

Modular and infiltrUing growths 
Squamous eelletl caKinoma 

Other benign cpilliehal growths such as adenomata and connective tissue 
groutlis swell as angiomata mjoinata fibromata and sarcomata are all rare 
Dermoid ctsts haso been described 

Clmicalla it is most conaonicnt to di\ide bhdder growths into three cate 
gories — 

(i) Grow ths probably benign 
(n) Grow ths certainly malignant 
(ill) Growtlis of doubtful nature 

1 Growths probably benign — These arc single pedunculated papillomata 
with long mIIous processes occurring m young subjects e? under 40 years 
of age JJiis age is purely arbitrary since it is impossibfe to say that any given 
papdloma men iimlcr this age is benign equally it is impossible to say that 
am particular papillann in a patient eaen considerably oier 40 years of age 
IS not benign but it must be regarded with suspicion Probably 60 per cent 
of all blaildcr pajiillomata are pnmanly or inherently malignant and the rest 
unless cured by surgery eventually undergo a secondary malignant change 
All primary papillomata whether benign or malignant are found to arise in 
close relationship to one or other uretenc onfice generally a little behind and 
to its outer side 

2 Growths certainly rnallgnant — ^These arc — 

(i) Bald grow ths 

(ii) >.odularand infiltrating grow ths 
(in) Squamous celled caremomata (Pig 154) 
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Bald GRO^^ ths so called from jEfeeir cystoseopic appearance are sessile 
CTO^^ths often co-vered with a powdering of phosphates Microscopically thej 
are papiUarj carcinomata m w hich the spaces betw een the papilte have become 
obliterated or adjacent papilla ha've fused so that a bald solid looking growth 
results (Fig 155) This is the most common type of bladder carcinoma and 
like the papilloma arises in close relationship with one or other uretenc onfice 
The xodular or infiltrating growths occupy a larger portion of the 
bladder wall and may arise in any part of it They are hard on palpation 
their surface is irregular and may be but httle elevated above the surface or 
quite large masses maj project mtraicsicalJy vlceration and areas of necrosis 
raaj be present Histologically these infiltrating growths are difficult to 



shovk ng centrnl ulceration in a man aged 65 
(Hr ^Uneburj M h le 9 c<ue ) 


classify as a anous tj pes of cell are found from the normal transitional bladder 
enitnciium to the ordinary spheroidal celled carcinoma the latter may be 
aI\eolated and highlj cellular or of the scirrhus type Adenocarcinoma is 
a rare arising m mucous glands m the region of the trigone and internal 
meatus (suburethral glands of Albarran) 

3 Growths of doubtful nature — ^This category comprises most papillomata 
occurring a ter the age of fortj Their bases are broad and sessile rather than 
pediincuhtcd and the villi short and stunted— the shorter the villi the more 
I c \ IS le growth to be malignant Other points favouring malignancy 
or necrosis and incrustation of the surface with 
unnarj salts the presence of puckering or oedematous bullse round the grow th 
'"'Jond tUo mam gro,<th all these points 
denoting infiltration cjf underlying tissues Multiplicity of growths is of doubt 
^"nWbu" papillomata are present thej are 

^ ilL i bfn 5^ ‘ undergone malignant change 

V’ ?o ™ . niaUgnant growth may be found in the same bladder 

In the wine wa\ a benign recurrence may follow rejection of a malicnant 
j npilloma U lion a stagt of general papillomatosis is reached they are certainly 
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NP-\\ GPO^VTHS OP THE B E A E I> E R 
inaljgmnt (Fjg ]r>G) Implantation growths secondary to a renal or ureteric 
papilloma are alna}s malignant The histological diagnosis of these doubtful 



Fio too 

Composite cystoscopic 'aew of malignant papillomata on vesical trigone m a man aged 33 
Patient live! for 11 jears after treatment of gronihe by implanting radium (Vr 
It intburj n / if« a ) 

growths appears to be as difficult as their clinical diagnosis since growths 
reported oenign bj the pathologist may subsequently end rapidly p^o^e 
malignant This raises a suspicion that others reported as malignant but 
which subsequent!) do not recur maj hate Jjcen benign Infiltration of 
the bi«e of a papiDoma proves its malignancy, but 
absence of infiltration does not prove its innocence 
the ultimate test is whether the grovrth is com 
posed of cells of malignant type Clinically infiltra 
tion can bo gauged vvnen the bladder is opened by 
ob'servmg whether the mucous membrane slides over 
the underljnng muscle when traction is made on the 
grow th 

PAPILLOMA OF THE BLADDER 
Pathology — ^TJie villous papilloma may be pediin 
cuhted or sessile (Fig 157), on microscopic section 
the otalk or base is seen to consist of delicate con 
nective tissue containing elastic and plain muscle 
fibres supporting numerous blood vessels each branch 
or villus (of similar structure) is covered by several 
layers of transitional epithelium The viUi vary in 
length A primary villous papilloma la generally- 
seen to originate from a point behind and to the 
outer side of one ureteric onlice It may remain 
solitary for a long penod gradually mcreasmg in size, 
but ev entually small buds appear the first ones close to the original papilloma, 
and later ones scattered over the surface of the bladder They are locally 
infective spreading by contact or by implantation a small portion being 
detached and implanted on the bladder mucosa Recurrence after excision 
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Reel rrent sarcoma of the 
bladder in a child aged 
2i years The fangating 
mass has ^\idely reopened 
the suprapub c fistula { Mr 
II inadurj n hiU a caxe ) 
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IS common and implantations are apt to occur at the site of the excision 
and in the suprapubic scar F\entually papillomata undergo malignant 
change and begin to infiltrate the bladder wall The ureter and kidney on the 
corresponding side may show some dilatation 

iEtiology — Little is known as to cause the fact that bladder papillomata 
occur specially in dje uorkers suggests the action of some chemical irritant 
on the bladder mucous membrane 

Symptoms — So called symptomless haimaturia is the characteristic 
feature Bleeding occurs without obvious cause lasts for one or two mic 
turitions or for a day or two and then ceases After a shorter or longer 
interval bleeding recurs as time progresses the intervals become shorter and 
the bleeding more severe and of longer duration Clots may be passed and 
produce difficulty in micturition and even clot retention difficulty may also 
occur from the growths being carried down m the urinary stream to the 
internal meatus small jiortions of growth may be broken off and recognized 
in the urme Occasionally the growth is caught m the internal meatus 
producing strangury or bleeding from the urethra A slight renal ache in 
the corresponding loin is not uncommon With the advent of infection pyuiia 
will be present with frequency of micturition and pam as in cystitis 

Complications — These consist of ansemia from repeated haemorrhages 
infection either spontaneous or following instrumentation and retention 
Retention may be due to the formation of clots m the bladder or result 
from the growth s being carried downwards in the urinary stream during mio 
turition so that it engages the internal meatus 

Course and prognosis — ^Papilloma of the bladder is a precancerous con 
dition a papilloma may remain single for many years but sooner or later 
other growths appear in the bladder and eventually end in malignancy The 
writer has seen a case of spontaneous cute of a papilloma from sloughing of 
the pedicle the growth then lay free m the bladder and was evacuated with 
a Bigelow s evacuator 

Diagnosis — This is made with the cystoscope which discloses an irregular 
tumour close to one or other ureteric orifice — generally behind and to its 
outer side — and often obscuring it Long delicate villi each with a central 
vessel ate seen floating m the medium The growth may have a long pedicle 
or may be sessile Smaller growths may be present in close relationship to the 
primary one or scattered over the surface of the mucosa 


Treatment — The two alternatives are perurethral destruction of tl e grow th 
by diatbejjuy fulguration or its Excision hy suprapuhie oystostotn} Fcr 
small grow ths diathermy js the moUe of election the patient should be given 
growth destroyed at one sitting (Figs I'iO to 
) he advantage of fulguration apart from avoiding an open operation 
IS t at recurrence IS less common the growth is destroyed piecemeal and 
imp antation growths thus avoided Microscopic papilloma buds not yet 
visi e may be present already at the time of diathermy and these will 
f cystoscoped therefore every 

B x montliB after diathermy and continued until the patient has had at least 
fnnr wT Diathermy can bo earned out %vith a small 

electrode applied through an ordinary cathetenzmg oj stoscopo but it sar es 
!lKn\) 3*>0) ^ ” cjstoseopo nhich provides for continuous irrigation (see 

her gronths springing from the internal meatus nhieh cannot be reached 
n.th an ordinary cjs escope a special cystoscope is made rv.th a levcrTl ich 
directs the electrode backnards through nearly 180 degrees 
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Larger growths and multiple growths can be dealt with most quickly and 
efficiently with Kidd s cystoseope (Fig 162) This is made of bakelite and 
completely insulated except at its point, which forms the electrode , but it is 
a difficult and dangerous instrument until the operator has had some experi- 
ence with It Care must be taken m diathermy of growths near the ureteric 
orifice lest subsequent reactionary swelling should produce a ureteric block 

Large growths are beat removed by suprapubic operation The patient 
IS placed in the Trendelenburg position, and after opening the bladder its 
walls are retracted widely by a Thomson-Walker or Morson bladder retractor 
The surface of the growth is then destroyed by diathermy to try to avoid 
implantation growths If there is a long pedicle, this is transfixed and tied 
as close to the bladder wall as possible if the base is sessile, however, a cuff 
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Kidd 8 diathermy cystoseope 


of mucous membrane is dissected up round the base of the growth, this is 
then transfixed and tied and the growth removed, the mucous membrane being 
stitched together to bury the transfixed base 

Suprapubic operation may be necessaiy in cases of serious or persistent 
bleeding and m some cases of clot retcintion When the papillomata are very 
numerous it may be advisable to open the bladder and destroy them by 
diathermy Complete excision of the bladder with transplantation of the 
ureters into the colon has been advocated for multiple papillomata when 
masses of growths fill the bladder 


MALIGKANT GROWTHS OF THE BLADDER 

■®hology— Chronic cystitis and persisting papillomata are precancerous 
conditions Caremoma of the bladder is also seen occasionally with vesical 
calculi and may arise m a chronic fistula of the bladder 

Symptoms— The onset is insidious, the first symptom eenerallv bemc 
h®matuna The blood may be evenly distributed m the urine or may be 
mainly at the end of mictuntion, and clots are common The bleedinir occurs 
with increasing frequency, and finally becomes continuous Sometimes fre- 
quency of micturition, both day andmght, is the first symptom , this eventually 
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becomes constant and, later, tugencj and strangury raaj occur Pam is not 
often an earl^ sjnnptom, it is referred to the end of the penis towards the end 
of micturition Later, with ner\e involvement it may occur m the supra 
pubic region groin, penneuni, or anus, and down the thighs Sooner or later 
infection follows, pain and frequency become worse and the urine is found 
to be purulent Infection may occur before h-ematuna has been observed all 
cases of persisting cy stitis, therefore, should be cystoscoped There may be 
difficuUv in micturition when the growth is large or when it is growing near 
the internal meatus AVith the deposit of phosphates small stone fragments 
ma\ be passed 

Complications — ^Apart from hfemorrbage and clot retention these are 
mainlv due to evtension of the growth and infection Extension towards 
the internal meatus may result in retention and infiltration of the sphincter 
rmi produce incontinence If one ureter is obstructed there will be renal 
pain and hydronephrosis if both ureters are obstructed anuria results 
Infection which frequently follows instrumentation will be heralded by 
increa«ed frequency, dvsuna fever and pynina, and may end in ascenchng 
pyeloncphnti'j Loss of weight and strength may occur in later stages when 
death from reml complications and unemia has not already supervened 

Entero \ epical and v esicovagmal flstuH are rare, as is also rectal 
m\ oU ement 

Situation, course and spread— The lymphatics of the bladder arise in an 
intramuscular network and a superficial network on the outer surface Trunks 
from these dram into the external and internal iliac glands Those from the 
antenor surface and upper part of tlie posterior surface dram into the external 
iliac chain — ^ly mg between the crural ring and the bifurcation of the common 
iliac arteries Those from the middle portion of the posterior surface run 
directly backwards to glands on the promontory of the sacrum at the bifurca 
tion of the aorta , while those from the lower part of the posterior “lurface 
and from the internal meatus — with those from the upper surface of the prostate 
— nm along the upper aspect of the seminal vesicles, and along the rasa 
deferentia to the internal iliac glands Not mfrequentjy there are interrupting 
nodes along this chain and these are the first glands to be involved m car 
cinoina of the bladder base , they may be palpable on rectal examination 
Alahgnant growths originate chiefly at the base of the bladder, the malignant 
papilloma and the “ bald ’ grow th close to but to the outer side of and beliind 
one or other ureteric orifice Glandular involvement is late and metastaseo, 
chnicallj demonstrable in liver and lungs, are rare When the peritoneal 
surface of the bladder is involved spread may be very rapid, and secondary 
deposits may occur almost anyT^here Death results from hjemorrhage, renal 
damage, infection and cachexia 

Diagnosis — A cystogram may show a filling defect of the bladder (Fig 1G3) 
but diagnosis la established with the cystoscope, when one of the above- 
desenbed types of growth is seen Rectal examination may detect an affected 
gland at the upper and outer aspect of the prostate, and some thickening of 
the bladder w all may be felt w hen infiltration is present, or the grow tli may be 
palpable bimanually It must be borne m inmd m the case of squamous celled 
and other infiltrating growths that the cystoscope shows only the intravesical 
extent of the growth, and that the extravesical part, te the infiltration of 
the muscular wall, may be much more extensive 

The points suggesting mabgnancy m a papillomatous growth have been 
mentioned already in discussing gto^bs of doubtful nature, these are short, 
stunted villi and a sessile base , ulceration, necrosis and mcrustation ol t/ie 
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growth with urinary salts occur only with malignant growths The presence 
Sf puckering or cedematous bullae round the growth or the presence ol out- 
Iving nodules denotes underlying infiltration Multiplicity of growths is ot 
doubtful significance if several papillomata are present they are probably 
benign though one may have undergone malignant change so that benign and 
malignant growths coexist When a stage of general papillomatosis is reached 
they are certainly malignant and implantation growths secondary to renal 
and ureteric grow ths are always malignant A grow th arising in a div erticulum 
may be difficult to diagnose unless it projects or can be actually seen inside 
the opening of the diverticulum Secondary involvement of the bladder m 
carcinoma of the prostate and uterus is not uncommon, and intestinal car- 
cinoma may in\ade the bladder through its peritoneal aspect and produce a 
\ esico intestinal fistula 

Treatment— Partial cystectomy— Operable growths are treated by 

partial resection of the bladder 
By “ operable ” is meant a 
growth which can be removed 
with a margin sufficient to offer 
a reasonable prospect of non- 
recurrence The general con- 
dition of the patient as regards 
chest, cardiovascular system and 
renal function must be suffici- 
ently good to warrant operation 
“Inoperable’ growths are ex- 
tensive ones and those involving 
the internal meatus, trigone or 
both ureters If one ureteric 
orifice IS involved it is excised 
with the growth and the ureter 
transplanted elsewhere into the 
bladder , this is facilitated by 
passing a catheter into the 
ureter with a cystoscope before 
beginning the operation When this is not possible the ureter should be 
isolated and divided before the growth area is excised The best exposure 
18 obtained from the Trendelenburg position and the bladder widely retracted 
by a self retaining illuminated retractor such as Morson’s pattern At 
least an inch margin of healthy bladder wall surrounding the grow th should 
be excised w ith it When it is suspected that the grow th involves the peritoneal 
aspect of the bladder the peritoneum should be opened first for inspection , 
with peritoneal extension and adherent omentum prognosis is bad, since 
the largest Ijmph system of the body is involved Operation should be 
followed up as soon as the patient is convalescent with a full course of deep 
X-ray therapy 

— ^^Vhen the growrth is still confined to the bladder, but 
the bladder wall is too extensively involved for partial resection, total cystec- 
tomy 'yith transplantation of the ureters may have to be considered, (see p 
209) The operation has a high mortabty and the general condition of the 
patient is rarely sufficiently good to warrant it The operation should he 
done m tw o stages in the first stage the ureters are transplanted into tbe 
bowel — usually the lowest part of the sigmoid colon — in the second stase the 
bladder js excised (Fig 164) ® 
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Prognosis — Carcinoma of the bladder Tintreated is fatal in one to three 
years as a rule The most rapidly growing type is the raahgnant papilloma 
The results of partial resection of the bladder in favourable eases offer probably 



Fig m 

Kidnejs ■» th rectum and adjacent part of sigmod two jears after transplantation 
of ureters for \esieal pap Ilomata The kidneys appear to bo norma! T1 is patient 
d ed of secondaries in the lung and pelvic bones (Ur T Zact arj Copt s cent) 

a 30 per cent chance of siicce«» The writer (MTcDomld 1*130) recorded 
notes of 140 cases of bladder carcinoma 3*1 per cent onlj were operable 
and of these 31 per cent were alive and well at the end of three jears Later 
results suggest tins niaj be rather an optimistic figure including ts it does 
cases which subsequent!} ranabenign course though pronounced milignant ’ 
2rA 
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by the pathologist On account of this latter doubt statistics are difiicult and 

^ Scholl (1922) recorded results of 166 cases at the Mayo Clinic, but divided 
them into malignant papillomata and sobd carcinomata of the former, 03 per 
cent averaged three years and three months survival the latter, two vears and 
three months only 

Treatment of inoperable cases — This unfortunately, comprises the 
majority In the writer s experience 60 per cent were inoperable uhen first 
seen The two available agents are radium and X-ray Radium can bo used 
either by the implantation of radon seeds through a cystoscopo (Smith, 1034) 
or by the insertion of radium needles round the grow th margin w ith the bladder 
opened suprapubically The results of radium m certain hands are encouraging 
Routine X ray treatment of inoperable growths is disappointing , its chief 
value lies in the relief of pain and ha?morrhage Haimorrhage when mild but 
persistent is treated by recumbency and opium the best local hcemostatic for 
bladder irrigation is a weak silver nitrate solution (1 m 10 000) , acjrenalm 
(1 m 1 000) generally is ineffectual cobra venom has been used with success 
If these fail X ray radiation may be successful When haemorrhage is severe 
it may posoibly be arrested by blood transfusion, but if this fails the bladder 
should bo opened and dram^ suprapubically Should clot retention occur 
the clots may bo evacuated by a Bigelow s evacuator, hut if this fails or the 
bleeding continues suprapubic cystostomy is indicated Pam ifdue to cystitis, 
18 treated by hydrotherapy and urinary antiseptics , lavage of the bladder 
may help When the pain results from infiltration of the bladder wall or nerve 
involvement and the usual analgesics fail morphia should not bo withheld 
X ray treatment will often alleviate this pain suprapubic drainage, in the 
absence of urinary obstruction is of little help Other remedies that may have 
to be considered are presacral neurectomy, diversion of the urinary stream, 
either by ureterostomy or ureteric transplantation or insertion of alcohol into 
the subarachnoid space 

Treatment ol growths ol doubtful nature— These must be treated as though 
they were certainly malignant Decisions may be difficult to make for papil 
lomata occurring in patients of 40 years of age onwards Many of these are 
benign but it is safer to excise them , if treated by diathermy they must 
be watched by cystoseopic examination at frequent intervals during the 
succeeding six months If rapid recurrence occurs or should an ulcer, w Inch 
does not heal appear at the side of the Original papilloma it should be excised 
forthwith 

S G MacDonald 


A SIMPLE TECHNIQUE FOR FULGURATION OF BLADDER PAPILLOMATA 

An ordinary non irrigating catheterreing cystoscope is satisfactory except 
for the l^ger papillomata Progress of the treatment is necessarily slower 
when such an instrument is used than when one specially constructed for 
luiguration IS employed 

For general purposes a cystoscope which embodies the following features 
simplmes the procedure of fulwuration 


1 A system for continuous irrigation of the bladder 

2 Irrigating taps fitted to a rotatory watertight collar , 

3 A large telescopic field 

4 A retrograde telescope 
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5 \ catheienzing ehannel xthick niU take a iarge efectrode r\o 7 to 8 

Chamere) , ' 

6 Ati Albarran lever which moves througli 135 de^^ees 

A fulgiiration cystoscope in which the abov e features w ere incorporated v^ as 
designed for me (Ivinsburj White) and many jears of regular use of thi 
instrument have proved these advantages (Fig 163) 





The kige-size telescopic field and electrode and the special in-igation s\ stem 
require a calibre for the instnmient of 24 Charmre To attain luavimum 
efRciencv of irrigation there is a large bore clmnnel controlled bv a single 
tap which can be turned to regulate mflon and oiitfiow alfcmateh orpHeeil 
m a neutral position so that circulation ceases 

The Albarran lever is made of bakelite to avoid anj tendenev to short 
circuiting of the fulgurating current This tends to occur through a 
lever m two wajs if the tip of the electrotte is too elo'C to it or if tJte 
21B 
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insulation material near the tip of the clectroile is broken The letter 
commonly happens from the pressure of the edge of the lever against the 
electrode The rotatory collar for the irrigating taps prevents entangle 
ment and obstruction of the irrigation tubes as the cystoscopc is rotated 
Small size pressure tubing which fits snugly on to the irrigation taps is an 
extra safeguard which prevents buckling of the tubes Because the electric 
light flex IS apt to get wet m this procedure a nibber covered one shoukl 
always be used (Fig 166} , 1 1 

The operation — Unless the papilloma is a very small one the patient should 
be admitted to hospital so that the treatment may be carried out as thoroughly 
as IS necessary This routine will result in many 
cases receiving a complete treatment in one 
sitting 

A general anaesthetic is preferable to a spinal 
in a case w here the number of treatments for the 
future IS uncertain and may be many 

The lithotomy position is better than the dorsal 
decubitus for two reasons a wider range of applica 
tion of the electrode is possible over the bladder 
mucosa than in the dorsal decubitus an aseptic 
technique is more easily accomplished 

The irrigation reservoir should contain sterile 
distilled water because any salt in solution as m 
antiseptic lotions will tend to disperse rather than 
concentrate the electric current as it leaves the 
electrode 

If the unne is very blood stained or the bladder 
IS very dirty preliminary wasliing out with a 
bladder syringe may be necessary When the 
machine made by the Genito Urinary Mfg Co is 
used the setting of the dial must not exceed 3 
with the capacity switch on coagulation Tins 
applies even when an electrode as large as 10 Charnere is used Greater 
strengths will cause necrosis of the bladder wall in certain circumstances 
and a high concentration of gas bubbles which will obscure vision and 
unnecessary wear and tear of the electrode The strong currents should be 
reserved for Kidd s cystoscoiie or the button electrode used at open operation 
when the capacitj is also switched on to coagulation 

It IS essential to know that after an electrode has been in use for two or 
three minutes the metal point becomes coated with debris and its conductiv ity 
IS thereby greatly lessened 

That this change has occurred is apparent from the lessening both in bleach 
ing and in production of gas bubbles at the site of fulguration It is therefore 
necessary to work with two electrodes the instrument nurse cleanses the point 
?X of a discarded scalpel The pointed electrode 

(tig 167 O) IS not only the easiest to deal with in this way but is the most 
satistaetory tor othCT reasons in most cases The most suitable size of electrode 
for use with the above mentioned cystosoope is No 7 Charnere A size 8 
ChatTiere can be used but it does not move quite freely enough in the instrument 
to allow quick manipulations moreover the insulation material of the 
electrode tends to swell as it gets heated during use and this increases still 
further the difficulty of manipulation It simplifies matters to place the tip 
of the electrode on the point to be fulgurat^ before connecting the outer 
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end of the Jatter nitli tlw cnblo from the ntac?ime an assistant should 
do this 

In emplojing the fulguration c>stoscopo already referred to the folloA\mg 
technique assures rapid progress of the operation As soon as the bladder is 
siifficieiitlj filled the tap is turned to the mid position so that there is no 
circulation of tlie fiiiid through the instrument and fulguration proceeds As 
soon ns \ laion in the field tends to bo obscured a good view is quicklj restored 
bj turning the tap first to outflow then to inflow and finally to the neutral 
position These manipuKtions take only % feiv seconds and safeguard against 
oier distension 

In exceptional cases there is a good deal of bleeding at the end of the 
operation where this occurs it is wise to tie in a catheter so that frequent 
X esical irrigation can be earned out for forty eight hours or so Sometimes 
this procedure is necessary to lessen bleeding before fulguration is commenced 
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Flexible dmthenny elecliwle shoving d (Terent types of tips 


Wlien a large grow th is present and a further fulguration will certainly be 
necessary this should be earned out about a montli later unless a reaction 
has followed the former treatment when two months should be allowed to 
elapse before repeating the treatment 

H P 11 iNSBtJKY White 


RADIUM TREATMEKT OF BLADDER CARCINOMA 

The choice in the method of treating carcinoma of the bladder is of necessity 
influenced by the extent location and phvsical characteristics of the tumour 
as revealed by the diagnostic cystoscopic examination The fact that some 
75 per cent of all bladder tumours are situated in the lower zones on or adjacent 
to the trigone rules out the possibility of segmental resection in a very large 
proportion of cases As total cystectomy with ureteric implantation can only 
be ofiered to a limited number of these fit to undergo this most radical of opera 
tions there remains considerable scope for the alternative method of treatment 
by radium In explaining the vanous phases of this form of treatment for 
bladder cancer excerpts from my article on Radium Treatment for Carcinoma 
of Ike Unnanj Bladinr (1944) (6) will he given 

Type of tumour suitable for radium treatment— Any primary epithelial 
tumour of the bladder whicli because of its size or location is deemed in 
operable can be treated by interstitial radiation It is not to be interred 
from this that irradiation is a second best to segmental resection Indeed even 
with extensive resection planned so as to include the removal of a wide sur 
roundmg margin of olipomntly health bladdor wall the and rejnlt “ 
freqnentlj a recurrence So impre^ am I by this high 
rcnco after partial cystectomy particularly when applied to growths in the 
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neighbourhood of the base that I no^ prefer to use interstitial radiation in 
this situation If the radiation succeeds in destroying the tumour, the average 
period of freedom from recurrence and the possibility of permanent cure Mill 
be greater than after partial cystectomy Thus, the sessile, broad-based, 
infiltrating papillary carcinomata occupyit^ the louer zones of the bladder, 
as well as the ulcerative and nodular growths in this situation, are particularly 
suitable for radiation I have not considered it necessary to use radium on 
tumours with a pedicle even though the size of the growth has necessitated 
a suprapubic approach in preference t^j the perurethral route 

Although the size of a tumour lias no relation to its curability by radium, 
the size of the base has It is useless to employ radium for the diffuse infiltrative 
type of groudh involving perhaps half or more of the bladder 

Pre-operative investigation and preparation — A diagnostic cystoscopic 
examination having revealed a tumom- suitable for radiation, the following 
preliminary measures should be earned out before operation An intravenous 
urographic examination is made to ascertain the condition of the upper urinarj 
tract Dilatation in one or both ureters and renal pelves may be revealed, 
particularly if the tumour overlies a ureteric orifice Evidence of impaired 
renal function and of pyelonephntis resulting from urinary infection is not 
infrequently present and indicates at least a short period of forced diuresis 
and appropnate unnary antiseptic treatment or one of the sulphonamides 
The intravenous cystogram will frequently give a pictorial representation of 
the position of the growth by exhibiting a filling defect If an X-ray of the 
chest and of the upper femora is made at the same time as the urographic exam- 
ination, the areas most liable to meta^tases will all have been included in the 
radiological examination As the minimum of instrumentation is desirable, 
retrograde cystography is not performed nor is pre-operative urethral catheter 
drainage and lavage earned out except m very infected bladders or in those 
with a large residual urine due to the coincident presence of an obstructing 
prostate 


Operative technique — Spinal an^ijthesia is routmely employed Before 
commencing operation, the bladder ig emptied by catheter and the patient 
placed in the Trendelenburg position A median suprapubic extrapentoneal 
expo^re is made the incision extending down to the symphysis There is 
no difficulty in recognizing the extrapentoneal surface of the emptied bladder, 
the pentoneum upwards by gauze and then opening the viscus m the 
middle line between tenaculum forceps Any urine lying on the floor of the 
bladder that may have escaped evacuation by catheter can now be removed 
by suction and spiUmg into the wound avoided A full exposure of the bladder 
interior is obtained with the aid of a self-retaining retractor The Joly type 
to th^'sde^nh^growth^ position of the blades can be varied according 

nf f Jil ^ papillary oDB the projecting portion down to the level 

off the hlatldfr « endothermy If the tumour can be elevated from 

throiicrl, the activated by a cutting current is passed 

completely ex- 

the extent of the ^^>3 manoeuvre is not possible owing to 

the extent oi the tumour base and it% fixation to the underling bladder vvall 

W?bCmXa?an^th^ ™^bied off by a loop electro^detr dtXmied 
by a blunt electrode and the coagu^ited tumour scraped away, down to the 

““I — -e thus fully 
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The distnbution of radium should be planned so as to gi\e uithm the 
limits ot practicability a boroogeDeous irradiation to the tumour base and its 
bed Ihe sjstem recommended is that 
developed by Paterson and Parker (1934) 
and described for application to the bladder 
by Hutchison (1935) A dose of approxi 
mately 7 000 r is gi\ en m each case The 
areas treated are generallj circular or 
nearlj so and include the whole tumour 
bearing area uith a margin of about 1 0 cm 
of healthy tissue around it 

The ndmm needles I use ha\e an in 
tensitj of 1 0 mg radium element per cm 
of actue length and are screened mth 
0 5 mm platinum In practice it has been 
found most con\ enient to use needles con 
taming 1 0 mg and 0 5 mg radium these 
having a total length of 2 0 cm and 15 cm 
respectively The radium is distributed m 
the form of a single layer implant occa 
sionally m square or rectangular outline 
but most often circular For a circle 3 9 cm 
in diameter a single 1 0 mg needle is placed 
at the centre and six 1 0 lug needles round 
the penpliery For larger areas concentric 
circles are used with a central spot For 
example m a 5 0 cm circle 70 per cent is 
pKce I around the periphery 3 per cent at 
the centre and the remainder in a circle 
of half the diameter the interval between 
circle* being 1 25 cm Such an arrangement 
13 designed to give a uniform distribution 
of radium at a depth of about 0 5 cm C 
below the mucosal surface Needles are left 
tn 3iiu for a period of 120 to 200 hours 
according to the extent of the lesion thus 
giving a radiation of relatively low intensity 
As an alternative to radium element 
sliould this not be available radon seeds can 
be used Seeds with a filtration equivalent 
to 0 o mm platinum with a strei^th of 
] to 1 5 me for the outer circle and 0 5 to 
0 7a me for the inner according to the 
size of the implant are suitable Thej 
also should be inserted 0 5 cm below the 
mucosal surface and placed 1 cm apart 
(bee Fig 168 a b and c) 

hen the insertion of tl e radium 
been completed tl e bladder is closed 
though not completely The threads of 
linen attached to the e\ e of each radium needle are together delirered tl rough 
the upper extremity of the bladder incioion along w ith a tube of tl e ^lalecot 
type The bladder wall is closed up to the tube and tlireads bj a continuous 



Fio 168 

A Seeds in c rcle of d ameter “ cu 
; cle6xl‘*amc mcentre IxO me 
1 me « dose 6 660 r B Xeedles n 
p rele of d ameter ® 5 rm. In c rele 
6x10 mg n centre 1x10 mg t me 
163 hours (186 6 hours) dose C 300 r 
(T OOO r ) C Veedles m c rcle of d 
meter a cm In o ter r ng 8 X 1 0 m? 
n inner r ng *Xl 0 mg n centre 
lx06roe t me irShoursdO lo rs) 
lose 6 130 r ( OOOr ) 
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Ten otlier patients who had been treated from one to si^ years previously 
were symptom free but were unable or unwilling to report for cystoscopic 
exammition 

Of four patients who died from causes unconnected with the bladder three 
were almost certainly tumour free One died six years and mne months after 
operation from a naso pharyngeal tumour a second in four and a half years 
from cardne failure and a third who was killed whilst at work, in three years 
and ten montlis C;ystoscopy in each had shown a tumour free bladder at 
some period after operation and there had been no recurrence of bladder 
Bj mptoms 

Three patients in the senes were untraced 

Arthur Jacobs 
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CHAPTER 

FOREIGN BODIES IN THE BLADDER 

A MULTITLDE of objects base found their nay into the urinary 
bladder 

;ETi0L0cy 

A foreign body must enter either by way of the urethra or through the 
bladder u all the former is the commoner route 



1- nfm/« nozTlt* in 1 1 a I l<»r of vomnn aKetl 37 who had endeavoured to interrupt an early 
j rrvnnncj \ 0 r 7 le retno nl per urethracn through operat ng cyatoscope 

Entry per urethram — This maj occur as a result of a number of different 
circumstances 

loLliOWISO Till PASSVOF OF SlrRQlCAL INSTRUMENTS — PieCCS of CatlietcrS 
or boupies nmj be brohen off and left behind 

A<cinFNTAU\ IN MOMFS — Elongated objects such as crochet hooks 
POM in>. needles slate jK-ncils etc (tig lf<)) with the purpose of introducing 
them into the uterus in attempts to procure abortion often enter the urethra 
and ( ml up in the 1 la 1 lor 
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Sexual PEU\ERSIO^— In young people of both se'tes various objects are 
introduced for the purpose of producing erotic sensations bougies catheters 
straws feathers bootlaces string chewing gum wax tallow etc Such 
pliable bodies as the abo% e are more commonly found than solid objects hke 
lead pencils slate pencils crochet hooks etc but the latter also enter the 
bladder under the same circumstances 

Entry through the bladder wall — Frou operations ox the bladder— 
Pieces of gauze etc or rubber tubing may be left in 
the bladder at the end of an operation or a piece of 
tubing inaj later enter through a fistula and become 
lost in the bladder 

IIlORATION PROM AN EXTRA UBTlsABX SOURCE — This 
IS a commoner method of entry than the former A 
needle (Freeman 188o) and a bullet (Penliallow 1932) 
ha\e been known to enter from the tnlesUne and the 
rectum respectiiehj A number of cases are on record 
in which gall atonM CMacDonald 1923 and Adrian 
1933) haae been reco\ered from the urinary bladder 
or passed per urethrain Coneretiona from the appendix 
ha\ e migrated m the same w ay 

Unabsorbable sutures and ligatures (Fig 170) and 
gauze u'cd in extra i rinary jelvic operations and even 
after operations for inguinal hernia may enter the 
bladder A foreign bod j placed tn the vagina may 
cause ulceration and thus enter the bladder giving rise 
to fistula and stone (Lunham 192o) Other foreign 
bodies from the pehio region are sequestra from bone 
infection of the pelvic girdle the contents of ruptured 
dermoid etjda 

Pieces of projectiles after lying m an extravesica] 
position for years have been known eventually to enter 
the V esical cavnty 

Entbv as a result of violexcb — Pieces of clothing bone other tissue 
or a projectile may come to rest at once m tlie bladder especially from mjunes 
received in war time Objects amvuig in such a way may escape dete<’tion 
until attention is attracted to the bladder by the development of special 
symptoms (Legueu 1917) There may be a delay of years before the foreign 
body enters the bladder A piece of knife blade which liad entered the right 
hip region twelve years before formed the nucleus of a large ve&ical calculus 
(J'ucfd UltJ) 
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Ve«jc'A] csJc^ulus formed 
on unabsorbable thread 
and a p ece of 8 m 1 r 
nateriat remo ed from 
the bladder of » womm 
aged S’* upon whom 
Cssa ean eeet on had 
been performed 7 j'eers 


PATHOLOGICAL ANATOMY 

The foreign body — Small mobile foreign bodies remam on the bladder base 
Elon<*ated bodies which can arrange themselves transversely generally do so 
and remain in this position (Fig 169) A long pointed object like a hatpin 
w hich of necessity has been introduce head first is usually fixed as a result 
of the point having penetrated the tissues round the bladder neck the other 
end resting on the posterior wall Catheters laces and similar pliable objects 
cod up m the interior Hairpins may be fixed by projecting only partly from 
the urethra or because the points have entered the bladder wall On the 
other hand these may be quite free m the bladder A piece of projectile may 
be completely or partly buried in the bladder wall 
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The length of time during Tvhich a foreign body can remain m the bladder 
without becoming encrusted Tvith salts \aries iiithin very Mide limits In 
certain cases the foreign body has remained for many jears m the bladder, 
and on remoial has been found to be still free from incrustation ihe more 
usual course is for the object to become rapidlj coated ivith salts The reason 
u hy there should be a rapid deposit in one case and not in another is not alu aj s 
clear Smooth objects seem to resist deposit longer than rough ones 

The time of onset of infection m the bladder is probably the most important 
factor, and this m some cases depends upon the amount of local trauma of 
the vesical mucosa caused by the foreign body Steimtz (1879) reported a case 
m -which a rubber catheter uhich liad been in the bladder for se\enteen jears 
vas passed spontaneously following dilatation of the urethra 

Largely as a result of infection phosphates (calcium phosphate and 
ammonio magnesium phosphate) predominate among the salts "u hicli are 
found on foreign bodies Unc acid and urates occur less frequent!} 

The bladder — According to the nature of the foreign body there niaj be 
little or no damage to the bladder wall On the other hand trauma and 
cjstitis may occur fairlj rapidlj When the point of a foreign bodj enters 
the bladder uall it is likely to cause infection with abscess formation in the 
extra vesical region in question The pentoneal caaitj and intestines maj be 
involved m this u ay, resulting in due course in \ esico intestinal fistula 

On the other hand, a foreign body outside of the bladder may produce an 
abscess which discharges pus and the foreign body into the bladder 


SYMPTOMS AND SIGNS 


The length of tune durmg nhich a foreign body can remain in the bladder 
M ithout causing marked symptoms vanes i\ ithm n ide limits In some patients 
distress is immediate and intense, in others foreign bodies ha^ e been known 
to be present for years and ha\ e produced no symptoms at all The sj mptoms 
maj be regarded as ha\ing a direct relationship to trauma, infection, and 
complications At the one extreme the symptoms may suggest a mild simple 
cj stitis, and at the other all the distress suggestive of vesical tuberculosis 
According to the complications uhich may arise from the foreign body, 
so there may be evidence of peritonitis abscess, fistula, incontinence of urine, 
etc 


The ithdrawal of a catheter or a bougie, m hich i\ as passed into the bladder 
intact, with part of its \esical end missing, may be regarded as strong ei idence 
that a portion of the instrument has been left in the bladder 

In all circumstances, however, iihether a foreign bod> in the bladder is 
suspected or not, the presence of sj mptoms of vesical disease mil call for 
cystoscopy ihis examination is essential, not only for the purpose of identifica 
tion but as a means of deciding upon treatment With an irritable bladder 
an anresthetic inaj be required If the foreign body is completely surrounded 
bj calculous deposit, it may not be visible with the cystoscope In a young 
girl m this jiart of the world a \esical calculus is so unusual that its presence 
should at once call to mind the possibility that the stone is the result of a 
n?!*! such a question arises it is important that this point 

should be finalh «iettle<l before treatment is decided 

llmhoyraphy will occasionallj demonstrate that a foreign body is present 
sometimes as the nucleus of a ses.cal calculus The X raj appeLn?e may 
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Mtlicato tl,e co,„po,il,on of tlio foreign bodj A substance irtich is not opaque 
to \ rajs Mill appear a? a clear area vtitlun the stone ^ ^ 

Explorahon of Die Madder iulS a sountf mij m tlio fiist imtance reveal the 

presence of n foreign bodj nluch honevcr may quite easily escape detection 
method oTdmgnr^ ' """* a 

) oyiimi or rectal emmmnfion may suggest the presence of some obiect m 
the Unllder ulioreiipon a full investigation will he required 

TREATMEKT 

The extraction of foreign bodies mav be accomplished by n ay of the urethra 
or bj mcision 

Extfiictlon per urethram — E\ory consideration should be given to the 
possjbihtj of rcnioung the object bv this route According to whether the 
pitient IS n innle or a female each foreign body having regard to its nature 
and its relationship to the formation of atone creates its oun problem 

A nOD\ WHICH HAS, NOT GIVEN RISE TO STONE— /tt uomen— Slanv foreign 
bodies can bo removed bj way of the urethra after allthe features of the case 
hftv e been studied carefully \\ hero special instruments are lacking it may be 
possible to dihto the urethra sufficiently to introduce a finger u Inch can control 
the points of a pair of forceps so that the instrument may be made to grip the 
object m sikK a manner that it can be withdrawn Fortunately under modern 
conditions circumstances necessitating this crude method of treatment are 
unlikclv to arise 

In the case of a smooth Uim object such as a thermometer or a crochet 
needle it may bo possible by bimanual manipulation m a woman to direct 
one end of the object into tho urethra Long supple objects such as straws 
laces and cathetera can generally be seized and extracted with a bthotnte 
In orfler to deal with a hnirpm through the operating channel of a cystoscope 
a v%ire is passed carrying a terminal hook (I^egueu Jiook) which can easdy 
engage the loop of the hairpin The hook is drawn as far as possible into the 
evstoscope which 18 then withdrawn carrying the pm with it 

lien any of the foregoing procedures <lo not succeed or cannot be earned 
out tliere are two cystoscopic instruments which can be employed with every 
prospect of success flexible rongeur forceps which can be passed through 
the single channel of an operating cystoscope the cystoscopic rongeur (Fig 
447) The former instrument can grasp one end of a slender object the loop 
of a hairpin or a supple object such as a bootlace a piece of thread or straw 
The cvstoscopic rongeur can do all these things and in addition can firmly 
grasp one end of larger elongated objects than those just referred to Once 
the object is seized the grasp is not relaxed while the telescope is removed 
and tlie rongeur with the foreign body la then removed 

In men— Sometimes a small object can be passed per urethrara after 
urethral dilatation with sounds The same rules apply as for females with the 
cv-stoscopic instruments The cystoscopic rongeur is particularly usetul m 
the case of v cry small foreign bodies and after failure with a lithotrite 

A BoD-i WHICH HAS GIVEN RISE TO STOWE— Extraction of such an object 
per urethram is only possible after the stone has been crashed with a Jithotrife 
This IS perfectly practicable where the foreign body consists of a ligature 
chewing gum or some other pliable substance which can 
with the hthotnte or evacuated with the stone fragments ttith elongate 
or pointed objects there is too much danger of causing senous injury to tne 
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bladder wall to attempt this method It is far better to remove the stone 
and its cause by suprapubic incision as a primary procedure In women more 
particularly stones or ligatures and other small objects may be passed spon 
taneously especially after urethral instrumentation 

Extraction through a suprapubic incision — It may be necessary to resort 
to this method after an unsuccessful attempt per urethram If there is likeli 
hood that much trauma has been caused by the urethral manipulations it is 
uise to proceed at once to open the bladder so that adequate suprapubic 
drainage can be established as soon as the foreign bodj has been remoi ed 
In other cases the suprapubic incision will proceed forthwith as a primary 
procedure It will be necessary m the following circumstances One end of 
an elongated object has penetrated the bladder wall the body is the wrong 
shape for extraction per urethram a stone has formed on the object which 
renders htholapaxy an unsuitable procedure the presence of intense cystitis 
makes perurethral manipulations unsuitable 

H P White 


REFERENCES 

Adbiau C (1933) RuH Soe F anc Urd p 386 

Freeman H \V (1885) Lancet 1 340 

JUOD E S (1016) J lancet 38 474 

Leoueu F (1917) Dull Soc Ch r Pars 43 14S7 

LVNnAM J L (l92o) Ind an Med Oaz 60 527 

MacDova^ S 0 (1923-4) Prac Roy Soc Med 17 (Seel Urol) : 

Marion O (1935) Tra te d urol<^ o 2 vols 3r)fd Pars 

PENHAI.I.OW D p (1932) Ann Surg 95 702 

STEiMra (1870) Breslau Aeru ptschr i 24 



CHAPTER \XV1 


fistul;e of the bladder 

SUPRAPUBIC VESICAL FISTULA 

A SUPRAPUBIC fistula is generally a sequal to an earlier suprapubic 
operation The cutaneous opening is visually located at tlie lower end 
of the scar and unless drainage by tube has been maintained is of pm 
point size The entire unnary output may come through this opening or some 
of it raaj be passed through the urethra A fistula of this type must be deemed 
persistent if closure does not occur withm a reasonable period after the original 



Bladder nter or exposed to show a atenosed oternal meatus 
caus ng a ree rrence of obstruct on otter prostatectomy 


operation or if reopening takes place and continues after the bladder has 
closed and the patient has >oided satisfactorily 

etiology— The operation that is most frequently responsible for a supra 
pubic fistula IS prostatectomy madequately performed Thv^ part of the 
gland may not have been removed or valvular folds of mucous membrane or 
adenomatous nodules may have been left in the prostatic cavity Fibrous 
tissue may form m the caiitj and prevent the bladder from closing or cause it 
to reopen (Fig 171) Failure to control urinary infection before and after 
opention particularly if this results in the formation of secondary pbospbatic 
calculi may cause a fistula These coraphcations are most likely to follow the 
blind operation of prostatectomy as descnbe<l by Freyer (1001) 

A stricture of the urethra which has been overlooked may prevent a resump 

-'-’A 
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tion of nornial micturition An insufficient perurethral prostatie ^e!^ectlon 
uhich has been preceded bj a suprapubic cjstostomj is almost certain to be 
followed b\ a non closure of the bladder Failure to relieve a prostatic obstruc 
tion ou ing to the enlargement being malignant or recurrence oi the obstruction 
from that cause may result m a fistula ^ ^ , 

It Mill be observed that the predominant factor responsible for the hstula 
formation as outlined abo\e is a failure to remove completely the obstruction 
_ at the vesical outlet Cases of persistent 
^ '' ” fistula after prostatectomy may occur how 

L r ever even when no obstruction remains 

p This can be due to adhesion of the bladder 

1 * to the abdominal wall and to the posterior 



surface of the symphysis pubis or to an 
extension of the \esical mucosa into the 
fistula (Fig 172) It is most Iikelj to follow 
a two stage operation particularly when the 
preliminarj cystostomj opening has been 

1 maintained over a long period and is in too 
close proximity to the symphj sis An acldi 
tionaf predisposing cause is the removal of 
‘ tile prostate through a downward extension 
of the c>st ostomy opening without resec 
‘ ting the fistulous tract and freely mobilizing 
tJie bladder Delated healing is also 
fee of encountered m feeble old patients par 
Cicularlj (hose suffering from severe aiteno 
sclerosis and from diseases of the central 


nerv ous sj stem A furtlier non obstructiv e cause of fistula after prostatectomy 
IS the presence of one or more dnerticula which have not been removed before 
or during the prostatcctomj 

Carcinoma of the bladder operated on through the suprapubic route with 
the object of destroying the growth bv diathermy or radium may if the 
grow th 18 not successfully controlled by these means be follow ed by a persistent 
listuh Fven if the bladder heals after operation extension of the growth 
may result m a subsequent reopening of the wound through which the tumour 
can infiltrate Fxtension through the abdominal wall of a bladder growth 
which has not been subjected to operation with consequent fistula is rare 
lew patients so 'ifiected survive long enough for this to occur 

A suprapubic fistula may have its origin m a secondary tuberculous cystitis 
The mcidcneo of this complication is however low With an experience of 
hoiiu luindrevU of cases of renal tuberculosis suffering from variable degrees 
of Kctondarv cystitis some so advanced that the bladder capacity was almost 
lid I iiavt not ol served It 


Clinical examples — I rout a senes of cases of persistent suprapubic fi«tula 
wbitii the writer has had to deal with the two following are quoted as tvpical 
exampus 


Ajiititiit aged f'> who had worn a suprapubic tube for eight years sought 
ndvicc on account of incrca«m„ Mipmpubtc discomfort He gave a history of 
a proHtnttttomv having 1 ocn jicrformed fourteen years earlier A resumption 
of normal urination liad followed the operation but the act had never been 
(iitirelv frti I)urin„ the ensuing six vears the bladder had been reopened on 
thrw hid ^ ijuont oci asions and multiple calculi remov ed At the last operation 
jMnnaiiint suprapubic drainage lind betn established and no urine had been 
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\Di(U'<l throDgh tlio Jircthra since T«o 301^ before prc^.cntmg himself he 
hnd BubmittcHl to n pcrxircthral resection b3 the ‘ punch metliod but this 
had faileel to restore iiuttuntioii r’caiinrintioii gliowcd that a large median 
and ngiit lateral lobe of the proatato were present in ndihtion to a small pho,s 
pliatic icsical enlciiJiK lleniovnl of the stono and the remainder ot the 
jirostnte gland through a wnall doumianl extension of tlie suprajiubic fistiih 
laded to restore nornial urinatton Ijitcr tho fistulous tract vas resected and 
the bladder frec U mohihrcd and resuturctl a small dnmnge tube 1 eing msrrted 
for a «ock Normal mtctuntion followed the wound being compietelc drv 
within four dn\s of remoMDi' thi lubt 

Hus was an oxantple ofnii inadequate prostatectom} onlv the left lateral 
Job( hn\ing been ninoved at the orviinl ojMration Recurring lesical calculi 
do\elojHd as a result of urmarj stasis and infection and suprapubic drainage 
was nltinuitelv dclibcratch estnblNbeil liecause of tins the continued presence 
ofa]irostnt 1C obstruction having been o\erlooke<l \\ lien discovered some jears 
later an iinsiurtvsrnl ntti mpt wasmadi to deal with it hv ajicrurethnl resection 
I \ tn a cninjiUte removal of the gland still left the jntient with a suprapubic 
leak until finalh the fistulous tract was resorted ami the bladder mobilized 

A Jiaticnt aged with a Miprapubic fistula of eiglitcen months duration 
was exiRriencHig |>en>iet<nt i>erineni and snpnpubic pain and difficulty had 
rci'ontlv been encountered ui reinserting the suprapuinc tube Two vears 
earlier he had }ia<l a oiio-*tago prostatoctom3 This had been followed b} an 
nppvrentlv satisfuctorv re«uU normal \otdin„ occurring withm two weeks of 
operation and tlielilailder closing shortl3 ^'ithinafcn months hovtever 

lie began to iiavo increasing difiicuUj with micturition whicli the repeated 
passage of bougies <hd not alleviate Si\ months after prostatectomy Jio had 
ft complete retention nnd the surgeon finding it iinj)0<sible to pass a catheter 
was con»j>elie<l to establish suprapubic dmitnge Investigation of this patient 
rtvoaletl the bladder oftvitv to bo nimost filled b3 two large cnlculi and a com 
plete occlusion of the vesical outlet to ha\o occiirrctl Aormal micturition 
was restored In an open hlailder operation the fibrous tissue which was occlud 
ifig tlic outlet being dis«ected awav ami the internal meatus reconstructed 

The grailuftl ocehi'ion which followed the prostatectom} m this case was 
due to an extreme form of fibrous contraction occurring at tlie site of enucleation 
of the gland 

Treatment — ^Tlio urological surgeon is not infrequently called upon to deal 
w ith cases of persistent suprapubic fistula An investigation should first be 
made to ascertain if an) obstruction remains A rectal examination maj con 
firm an mcom}ilete removal of (he prostate The existence of a urethral or 
bladder neck obstruction will bo ascertained bv the passage of a bougie and 
cvammation with the appropriate C3'stoscope vviff reveal anj intravesicaf 
cause that mav be responsible for the non closure of the bladder In some 
cases wiiere no obstruction exists simple curettage of the fistula followed by 
a feu davs uretliral catheter drainage will suffice to effect a cute In man) 
instances liovvcver it w di be necessary to excise the hstulous tract A h near 
incision is made the middle of winch citcumstnhes the openmc The anterior 
wall of tile bladder is exposed on each side of the tract as vreJl as above and 
below it Mhcn carrjmg the dissection upwards an endeavour should be 
made to av oid opening the pentoaeum If this occurs it should be adequately 
freed and closed by catgut suture The opening into the bladder should be 
enlarged, preferably upwards but again avoiding the peritoneum If there is 
an obstruction at the vesical outlet to be dealt witii a careful digital examina 
tion of this area is now made A hypertrophied prostatic lobe may have to be 
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enucleated or a fold of mucous membrane or an mtra urethral nodule of prostatic 
tissue cut an ay A severe contracture at the prostatic orifice which — as m 
se\eral cases vhich I have encountered— may have progressed to a complete 
occlusion -ttill require open dissection A good exposure and illumination of 
the vesical outlet is obtained by a self retammg bladder retractor The fibrous 
nnc' IS grasped bj forceps cut backwards in the middle line and the scar tissue 
cut’awaj round each side of the internal meatus (Thomson Walker 1927) 
Interrupted sutures of catgut are passed through the nm of the large opening 
thus obtained If the meatus has been completely obliterated it is necessary 
to pass a metal bougie from the urethra and cut on it from the bladder surface 
as a preliminary to the dissection The bladder wall is now closed up to a 
small suprapubic dram dehvered from the upper angle of the bladder incision 
A catheter is retained in the urethra for about a week 

In the less severe grades of obstruction when it is possible to pass a resecto 
scope a perurethral resection of the obstructing tissue is the method of choice 
It IS surprising how in such cases the removal of a small amount of tissue will 
result m a complete restoration of normal micturition and the early closure of 
what w as pre\ lously a persistent fistula 

VESICOVAGINAL FISTULA 

/Etiology — ^The majority ot vesicovaginal fistula develop as a result of 
obstetric or surgical trauma In difficult labour due to disproportion between 
the pelvis and tlie presenting part or from abnormal presentation the vesico 
vaginal septum is compressed against the back of the symphysis pubis If 
this occurs over a prolonged period the tissues undergo necrosis and about 
tile fifth day of the puerperium a slough begins to separate and unne dribbles 
into the \ agina If compression occurs before the cervix is pulled up over the 
head the ceiwical tissue may be involved and the resulting fistula will be a 
^eslco cervico \agmal one The posterior segment of the urethra is often in 
^oliedm the sloughing Direct injuries to the bladder by forceps cramoclast or 
the perforator may also occur dunng the operative procedures used at dehvery 
Of surgical trauma hy sterectomy is the roost frequent cause The bladder 
may be directly injured at the operation or an area of necrosis can result from 
interference with the blood supply of a local area of the bladder A fistula 
may also in rare instances follow a \aginal plastic repair With the improve 
ment in obstetric practice the incidence of post obstetric fistula is decreasing 
but there is an increase m surgical fistulfe coincident with the greater number 
of operations now earned out on the jxilvic organs 

Carcinoma of the uterine cer\ix and carcinoma of the bladder with invasion 
of the \esical \agmal septum may result m fistula and radium treatment 
employ ed to control such malignancy may be responsible for secondary fistula 
mrmation Comparatively rare causes are foreign bodies or stone in the 
bladder foreign bodies m the vagina for example a pessary vesical tuber 
culosis and rupture of a peri\esical abscess 

Diagnosis The patients will generally have a history of a recent obstetric 
or gy n'ucolo^ic'il procedure There is a leakage of urine from the vagina The 
^ngInal walls arc usuaUy inflamed and the external genitalia excoriated In 
some mstanCM most of the unne is soided normally this occurring when the 
fistula is small and highly situated A digital examination will reveal the site 
ot the fistulous ojiening through winch it may be possible to pass the examining 
finger into the bladder Fxamination with a speculum will help to demonstrate 
the smaller oiwnings the presence of scar tissue acting as a guide If the 
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oiwimff i-< hidden l)\ folds of mucosa it*, site cm be defined bj instilling fluid 
coloured if nccessarN b\ indigo carmine through a catheter passed through 
the urethra and tlic efllux coming into the \ngma is observed A cvstoscopie 
examination will kIiom the sire of the xcsical aspect of the opening and its 
nlntion-hij) to the urctent orifices rxcept m those instances of x erj gross 
destruction of the septum i noiigh fluid cm usually be rcfauied m the bladder 
for tbe jHirposc of isstoseojn partipulari> if an irrigating cystoscope is used 
Inrontmcnre resulting from a wreteroi agiiial fistula al o a sequel to 
liistertctoun or labour is diagnosed hi pissing a iiretcnc citlieter up the 
nlTettcd ureter The catheter will lie ohstnictcd at the site of the fistula 
Indigo carmine injecteil through the catheter will appear m the \ agina wliereas 
if tin d\e IS injected into the hladdor if will not be returned Both tjpes of 
fistula max be MtmilfaneousK present 

Trealmenl — \ perioil of two months should elapse before operatne repair 
of the fistula is attemptid This allows time for tiie complete involution of 
tlic |k*Kic organs and confirms that spontaneous closure will not take place 
'1 lu approicli max he either through the Riiprnpubic transxesical or xaginal 
rtmti hxerx effort should be made before either method to treat anx 
acoompanxing cxstitis and to stcrilitc the urine Local hjgicnic measures 
art cmploxed for the xngma and the surrounding skin, if excoriated 

Tin xurnvpinic tjuxsxisicvi opeiivtiox — Tlic Ruprapubic operation js 
th it fax nured bx urological surgeons and is the metliod of choice for nil fistiiJae 
exiept Jho o located near the neck of the bladder JistiilT situated high up 
in tin xapina ami that will include the greater number of post operative 
fis(uh art niorecisiK accessible h> the suprapubic route and a good exposure 
IS essential for success 


The bladder is exjxiscxl through a mi<l hue incision extending upirards 
from the sxmphxMs for 3 to 4 in The rccti muscles are separated and the 
cxtraiKritoncal antcro superior noil of the einptj bladder is pulled upwards 
After reflecting thcixjritoneum the bladder is» opened in the middle line without 
entering the iicntoneal caxitj Traction sutures are passed through the lips 
of the bladder incision and a bladder retractor is now placed so as to give a 
full txixo'ure of tlie opomug If tins is seen to lie near the urefeno onfices 
c itliilers are passed Up tlit ureters to protect them The next step is to separate 
tilt bladder from the xngmal xxall all around tbe fistula (Fig 173) The two 
stnitiures arc complctcK Idicratetl from one another for a distance of about 
? in The ojtcmng m tlie xagmal flap « closed with a senes of chromic catgut 
or medium silk sutures and tho opening in the bladder hy plain catgut inserted 
fiO as to insert the mucosa The bladder i-* closwl in two lajers up to a Fre>er 
or Malt cot tube which is inserted through the upper part of the incision This 
tube is delixered along with a drain from the space of Retzius through the 
loner end of the abdominal incision which is closed m lajers On return to 
be<l tbe patient max occiipx tho supine or lateral position Obstruction of the 
tulie bt blood clot must be presented bj gentle irrigations with a mild anti 
peptic Suprapubic drainage is maintained for about two weeks after which 
a self retaining urctliral catheter raaj be inserted to hasten closure The 
patient is not alloned out of bed until the end of the third post operatise week 
* \ xeixAL OPERATiox — Tills method is preferable when the fistula is low 

hin in the xieinitj of tbe bladder neck It was the route used bj Sims (1852) 
in Ill's painstakm-^ and successful endeavours last century and Mahfouz (1938) 
xvho has had a umciue expcnence in dealing with an exceptional number ot 
Fufferera m Feypt considers that anj fistula that is amenable to repair can 
be dealt w ith m this xvaj The fistula can be brought into new by tenaculum 
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forceps applied to the cervix or to the vaginal ■walls abo\ e and below the edges 
of the opening The vaginal flap is freely dissected off the bladder w all around 
the entire circumference of the opening The edges of the bladder are approxi 
mated by a senes of interrupted thirty day catgut sutures which include a 
good bite on each side but which should not include the mucous membrane 
The permeability of the bladder is tested and if there is no leak the aaginal 
flaps are brought together with silkworm gut sutures A self retaining urethral 
catheter is kept in the bladder for seven days The silkw orm gut sutures are 
removed in tw eh e days 

Irreparable fistula — In spite of all advances in the technique of 
repairing vesicovaginal fistula: a certain number remain intractable and 



cannot be closed After ha^ ing been subjected to multiple operations these 
unfortunate patients live in constant discomfort and the effect on the general 
health and morale is such that they are often impelled to lead the life of a 
recluse There is one procedure that can entirely relieve them of the ineon 
tinence and restore them to a normal way of life It is to deviate the urine 
trom the bladder by transplanting the ureters into the pelvic colon This 
operation when performed for vesicovaginal fistula has a low mortality rate 
and the expectatmn of life is good There are now records available of patients 
who are well thirty years after the operation (Stevens 1941) 

INTESTINO VESICAL FISTULA 

etiology Fistulous commumcations betw een the bladder and the intestinal 
tract are generally due to an mfiammatory or neoplastic lesion originatmg 
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mtliebo\\el Oecasionaltj the causative lesion hes within the bladder Entero 
\esical fistiilce may also result from trauma and a congenital variety is en- 
countered Craig and Lee Broun (1027) subdivide the non traumatic variety 
into (1) inflxmmatory, (2) tuberculous (3) sjphilitic, (4) actmom>cotic (5) 
echmococcal, (6) ammbic, (7) malignant Those of inflammatory origin may 
be due to (a) abscess {b} diverticulum or diverticulitis (c) stone (d) stricture 
and (e) ulcer 

Fistulfe due to trauma can result from a penetrating w ound of the abdomen 
or perineum or a non penetrating injury that has been follow ed by slouglimg 
Legueu is quoted by Kellogg (1938) as having seen sixty cases of bladder wounds 
following war injuries, twenty of which developed \ esico intestinal fistulie 
Practically all healed spontaneously Surgical trauma may also be responsible 
The cureless insertion of the trigonal suturem Hams s method of prostatectomy 
or the unskilled use of the prostatic electrotome can produce a vesico rectal 
fistula Intensive radium and X-ray therapy for carcinoma of the cervix or 
other malignant pelvic lesion can also prove an jetiological factor in the pro- 
duction of those fistulae 

Fistulm of congenital ongm are associated with imperforate anus The 
factors responsible for tlio arrested embryological development which results 
m a failure of the cloacal membrane to absorb and form a normal anus may 
also cause a failure in tlie formation of the septum between the rectum and 
the low er gemto urinary tract The consequent anomaly m the male may be 
a recto \esical or recto-urethrol fistula and m the female a recto vaginal one 

Pathology — ^The posterior wall of the bladder near the trigone or m the 
upper zone is the most frequent location of the vesical end of the fistula If 
the communication la w ith the pelvic colon or rectnm the opening is generally 
on the left side On cystoscopy it may appear as a reddened soematous 
ulceration, hard to recognize as a false opening unless bubbles of air or particles 
of fieces happen to escape at the time of the examination A generalized cystitis 
IS usually present this being most marked in the vicinity of the opemng 
Should the causative lesion arise in the bladder it will generally be due to a 
malignant grow th trauma or tuberculosis 

In the abdomen the picture is that of a chronic localized peritonitis Occa- 
sionally only a small area around the fistula becomes adherent between the 
bowel and the bladder, but oftener the area is extensive and the tissues 
cedematous and inflamed In older cases the adhesions may be dense and 
scar like or there may be an inflammatory mass involving several loops of 
intestine and the adjacent pelvic structures as weU as the bladder An abscess 
may be present between adherent structures To this general inflammatory 
picture w ill be added the special features of the causative lesion 

The following primary causes in a senes of 42 cases are quoted by Bryan 
Sigmoid diverticulitis 15 , probable sigmoid diverticuhtis, 0 , inflammation, 

4 , surgical trauma 3 , carcinoma of sigmoid, 3 , carcinoma of bladder 2 , 
carcinoma (not specified), 2 , ovarian abscess, 2 , ammbic sigmoiditis 1 , 
carcinoma or gumma of sigmoid, 1 tuberculosis, 1 , stricture 1 , ulceration, I 

Although the terminal portion of the bowel is the part most commonly 
involved, other areas are frequently implicated Pascal (1900), who surveyed 
195 collected cases, found that the commnmcation from the bladder extended 
to the rectum, 113, the colon, 42, the ileum, 26, the caecum, 6, the 
caecum and appendix, 1 , appendix, 7 More recent statistics favour the 
sigmoid and not the rectum as the part most commonly miolved on the 
intestinal side Thus in Kelloggs senes, aigmoido vesical fistuls constituted 
63 per cent of t}ie total and recto vesical 16 per cent 
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Symptoms— The de\eIopment of an mtestmo-v esical fistula is usuallj 
insidious There is a detcnoration w general health, uhich is frequentlj 
accompanied b\ loss of weight and mental depression Pain over the left 
lower quadrant of the abdomen is expenenced and there is a varying degree 
of tenderness m that area Simultaneously or shortly following this early 
s\mptomatolog3 the patient expenenees bouts of urinary frequency and 
d^suna with perhaps rigors and an ele\ated temperature Intervals of a 
complete remission of sjmptoms often occur and, as the fistula has not yet 
formed at this stage it may be difficult to locate the cause of the complaint 
Should an abscess between the bowel and the bladder precede the formation 
of the fistula it maj rupture into the bladder, and a large amount of pus will 
in that e\ent be discharged in the unne just before the onset of the more 
characteristic symptoms Sooner or later pneumatuna, that is the passage 
of gas h\ the urethra, occurs, and subsequently focal matter appears in the 
urine This maj take the form of a few shreds or of quite large masses 
Fragments of undigested food can sometimes be recognized, and bile may be 
present if the fistula is in communication with the small intestine The escape 
of gas and faical matter is often intermittent One of the author’s cases w ith 
a fistula due to diverticulitis complained of a bubbling sensation at the end 
of micturition, once e\cry two to three weeks Often there is no evidence of 
unne passing from the bladder into the bowel Such a passage is most likely 
to occur when the opening in the bladder is higher than that in the bowel, or 
of a larger calibre 

Diagnosis — Although pneumatuna may occasionally result from the 
presence of decomposing sugar m gl^ cosunc conditions or fixim chronic urinary 
infections b^ some of the coh groups and by the bacillus aerogenes capsulatus, 
the c-icapo of air and focal matter w ith the passage of unne leaves no doubt 
tliat a fistula exists between the bladder and some portion of the intestinal 
tract 

The \esieal opening of the fistula ma> be located at cystoscopy, when it is 
sometimes possible to pass a uretcnc catheter through it into the track of the 
fistula An X-raj, taken after injecting radio*opaquo fluid through the 
catheter, will rcseal the section of bowel involved An X ray of the intestinal 
tract after a barium meal or enema will generally show the nature of the 
unilcrljm'' intestinal lesion as well as its location, and oblique views maj 
furnish iisuahzation of the fistulous tr<ack itself It is not uncommon to see 
barium passed m the unne following these examinations A sigmoidoscopic 
examination maj also demonstrate the nature and site of the bowel lesion 

Prognosis — Spontaneous Jiealiiig, except in certain of the traumatic 
\nncties, is a rare possibility If the underljing disease is not a fatal one, the 
condition in a small percentage of cases, maj be present for many years 
widiout pinouslj alTccting the health of the patient The majority, however, 
siiflcr st\crelj , and deleterious changes quieklj manifest themselves 

An a‘-ccnding renal infection may result in a septic pyelonephritis Pen- 
tonitis and intestinal obstruction arc other complications ^\htch may supervene 
Pascal found tliat the mean duration of life after the establishment of the 
U-stiila was three years Sa\e for the exceptional case, the prognosis must bo 
regarded ns gra\e 

Treatment ^Tho tnatment of an intcstino-\ esical fistula depends on the 
jisthologicnl nature of the underlying cause, and may thus be curative or 
merelv paUmlive If the condition is due to n malignant or tuberculous 
jtrocc'S tilt re is little chance of healing, but if the fistula is of inflammatory or 
traumatit ongm there isagootl prospect of cure The objective is the oblitcra- 
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tion of the fistulous track and closure of the \esical and intestinal openings 
The nbdommal route usuallj offers the best method of approach A two stac^e 
operation adds to the chance of success as ucU as to the safety of the procedure 
if as in the mnjont\ of cases the communication is uith the loiver bowel 
Tlic first stage consists in establishmg temporary drainage of the bowel b3 
means of a cccostomj or a transverse or inguinal colostomy The more com 
plotel^ the fTces arc dc\iate<l from the section of bowel in which the fistula 
js ioc'iicfl the greater the subsidence of indamnmtocy reaction m that part of 
the inteitine Greater lienefit is thereforo likely to follow a colostomj than 
a cacostomj which dcnatea only part of the fiBcal current A transverse 
colo-^tomj IS prcftnhJo to an inguinal colostomj ns the latter will tend to 
restrict the abtlommal inampulntions m the second stage In addition if for 
an\ reason the colostomj requires to be permanent the position of the artificial 
anus allows it to be more easilj cleaned and an apparatus is more easily fitted 
Tlie second stage should be dcKjed until the elapse of about eight weeks after 
the colostomj In the interval the loop of mtcstme involved in the fistula 
can be cleaned bj dailv irrigations through the stoma as well as through the 
rectum At the second stage the adherent intestine must be separated from 
the bladder and the fistulous openings in the bladder and intestine closed 
Due to the preliminnrj drainage of the bowel there is commonly a subsidence 
and limitation of the inflnmmatorj mdema and swelling Dense adhesions 
iiiav however require to be dealt with and coils of small intestine may be 
in\ oh wl m addition to the sigmoid It may be necessary to resect the affected 
portion of the intestine or alternatively a short circuit might be carried out 
with tho object of preventing f^cal matenal from enteruig tJie fistula bj ex 
eluding tho affected portion of the bowel Closure of the colostomy is carried 
out later 

Tho perineal approach maj be used when the opemng is low down m the 
rectum It is possible b> this route to separate the bladder from the rectum 
cut acro>s tiie fistulous tract and suture the openings if these are vvitlim i m 
of the anal opening 

\\ hen the causativ o lesion is inoperable or if the patient is old and debiii 
tated operation should be limited to a permanent colostomy Some patients 
prefer to avoid the risk of a radical operation and are content to retain the 
colostomj The subsidence of tho cjstitia and recurring pyrexial attacks 
which follows an effectual diversion of the bowel content from the bladder 
results in a pronounced improvement in the general well being of the patient 

Arthur Jacobs 
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disturbances of micturition resulting from nervous 

DISEASES AND INJURIES; ATONY OF THE BLADDER 

TI^TIOLOGY — ^Many lesions of the nervous system lead to disorganization 
iX^joi micturition Some such as complete transverse lesions of the spinal 
cord or complete lesions of tJie cauda equina, always affect micturition 
In other*! such as tabes, micturition is commonly but not constantly affected 
Transverse lesions of the cord commonly result from myelitis, which is 
usually syphilitic from injuries of the spine , from tuberculosis of the spine , 
from secondary growths of the spine, particularly in carcinoma of the breast 
and hypernephroma of the kidney and from tumours of the spmal cord In 
all of these conditions the lesion of the cord may be incomplete and then micturi 
tion IS not necessarily affected though it commonly is Cauda equina lesions 
usually result from injuries to or diseases of, the spine, from spma bifida, or 
as an undesired result of the administration of a spinal anaesthetic Itisprobable 
that certain locahzed lesions of the brain stem and cortex constantly lead to 
defects in micturition , but as these are rare must be bilateral to be effective, 
and are often associated with gross impairment of consciousness, it is rare to 
see clear cases of them (see p 234) In this group are pontine gliomata and 
bilateral lesions of the ascending frontal convolutions in the vicmitj of the 
falx Possibly many vascular lesions with defects of micturition are in this 
group, but as in these consciousness is often profoundly affected, and as, 
from their nature, the lesions are often multiple, this cannot be regarded as 
certain The defects of micturition which commonly follow fracture of the 
base of the skull can seldom be dissociated from affections of consciousness 
In many nervous diseases besides tabes defects of micturition ma\ occur, 
but do not do so constantly The most important of these are other forms of 
syphilis of the nervous system and disseminated sclerosis, m both of which 
they occur commonly , subacute combined degeneration of the cord and 
tuberculous meningitis, especially in adults, m both of which thev occur 
occasionally before there is any obvious impairment of consciousness , and 
poliomyelitis, in which they have been known to occur but are of great rarity 
Affections of micturition are very rare m peripheral neuritis The} may 
occur as a result of injuries of the pelvic nerves in excision of the rectum (see 
p 229) The retention with overflow which results from the incarceration of 
a retroi erted gravid uterus is probably the result of pressure on or stretching 
of the pelvic nerves since the usual symptom is incontinence without pain 
It IS possible that the retention of uime which is common m typhoid fei er 
may be due to neuritis 

Symptoms and signs — All affections of micturition due to nervous lesions 
which have lasted a considerable time are commonly sooner or later associated 
witli infection of the urine In many such cases cystitis is severe and may 
mask the symptoms due directly to the nervous disease The superv ention 
or exacerbation of cystitis is accompanied, m most cases, by a marked diminu- 
tion m the volume of residual urme, whether this is of mechamcal or nervous 
origin Holmes (1933) doubts if this occurs when the urine becomes infected 
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niunwliafcJv nftcr t)ie f-c\ernnct of the cord lu gunshot wounds but this is 
obiiouslj dtffitult to pro\o Infections were shown bj Hccd and Ruldoch 
(1917) to tiiminisli rcfle\cs from the part of the cord distal to a transection and 
so interfere witli tlie s\ niptoms of the lotion in another way 

Complete transaerse loMons of the cord can occur siiddenlj as m injury 
or iii\ elitis or slow I3 ns in comprcartion from tuberculosis or secondary grow ths 
of the spine In t)ie sudden cases should the patient siirane the sjmptoms 
nre the same ns those described in the cat whose cord lias been diaided (see 
p 2{0) nainel) retention of imne going on to overflow which passes graduallj 
into automatic micturition Tim transition winch takes onl^ a few days in 
the eat takes weeks m man While the bladder is in the overflow stage it is 
pecuharlv liable to infection should anj pathogemc organism even E coli be 
introdurcd and for this reason »ioo> patients die without passing into the 
automatic micturition stage A large volume of residual urme always renders 
a bladder sfieciallj liable to infection but m acute transverse lesions of the 
cord there seems to bo an additional factor tins is probably damage to the 
bladilcr wall from overstretching winch has been prolonged because of the 
absence of pain W ben automatit micturition has been established the passage 
of unno can be ev oked In tutnneous stimuli of the analgesic parts particularly 
of the penis scrotum anil perineum The passage of jets of urine is then usuallj 
associated with moioments of the lower limbs il these are paralysed and these 
maj bo verv violent llc'idual urine is alwajs present but its volume may bo 
small particularlv if cvstitis is present As a result of many jets of urme 
being passed at once when the patient is active he may remain dry for con 
Bidonule periods when resting 

In cases of slow compression of the cord retention may be preceded by 
mire vsed frequency of micturition without residual imne followed by difficulty 
in njictnntion vutli residual urme In some cases of slow compression there is 
no stage of retention or tins is so short that it passe* unnoticed 

lA?sions of the coni if the conus is intact do not abolish the bulbocavern 
osus reflex tliccontractionof the bulbocavernosuscvoked bj pnekingtheghns 
penis hut lesions of tl c cauda e(|mna do In cauda equina lesions automatic 
micturition does not occur and the urine dribbles awaj more or less contmu 
oiislv Although spma bifida is congenital the associated cauda equma lesion 
IS not neccs>anlv maximal fiom the beginning and even after the patient has 
grown up it may progress by roots which have been functional ceasing to be 
so In lesions of eitlier cord or canda equina def Lcation and erection are likely 
to he nlTcct«l if micturition is It sometimes 1 appens however in cauda 
ciiuina lesions such as tlio«c 111 spina bifida that erection may be jireserved 
when the blulder is completely pirilyswl The possibility of this combination 
of svmptoms must depend on the irrangenient of the sacral plevus in each 
case It can only occur if the highest root of the pelvic nerve carries a laige 
part of the v a^odilator nerves to the perns and few or none of the motor nerves 
to the bladder When it occurs part pr the wl ole of the fluid emitted on coitus 

IS unne affection of micturition m tabes is difficulty and increased 

frequency w ith a small or moderate volume of residual urme In more advanced 
cases there is a large residual unne under very low pressure The patient then 
complamsofwettmg himself particularly atnights when he gets upancl strvms 
out small quantities of urme although ho lias no desire to do so 1 ecause lie 
has found that this keeps him drier Incontinence occasionally occurs without 
residual urme Prostatic abscess may arise m tabes when there is residual 
unne with infection 
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Djagnosis The proof that a nenous disease is the cause of a defect of 

micturition depends finally on establishing the presence of a nervous disease 
capable of bringing about the defect , the means of doing this are not within 
the scope of this book WTien a ner\ ous disease is known to exist, mistakes 
can be made by assuming that the sjmptoms of disturbed micturition are of 
nervous origin when in fact a mechanical cause is present This error is 
particularlylikely to occur in tabes inwhich urethral stricture is fairly common 
When a patient uith a nervous disease has infected urine, secondary stones 
maj form in the bladder or kidnejs 

To differentiate the cause of a considerable volume of residual urine which 
has lasted a long time, there are certain manifestations by which cases of 
neiaous origin differ from those of mechanical origin other than in showing 
physical signs of nervous origin unrelated to the urinary tract — 

1 A large residual urine is under a very low pressure, which is obvious 
without anj special apparatus to measure it This condition sometimes occurs 
in mechanical obstructions, such as the silent form of senile enlargement of 
the prostate, but does not occur in most 

2 A large residual urine produces a much less evident enlargement of the 
bladder on abdominal examination than an equal volume due to a mechanical 
cause 

3 The blood urea is seldom raised to the extent that would be expected 
from the volume of residual urine and the duration of the symptoms had the 
cause been mechanical 

4 Nervous diseases never lead to coarse trabeculation of the bladder or to 
the formation of diverticula 

5 The posterior urethra may be so widely open that a good view of the 
%crumontanum can easily bo obtained with an ordinary Nitze cystoscope 
This obser\ ation is not of much use unless the cystoscopy has been done without 
an anusthetie, and for obvious reasons is useless if it has been done under a 
spinal anaisthotic In a conscious patient and in the absence of any amcsthetio 
It IS useless if the patient has a strong desire to micturate at the time This is 
perhaps the most important urological sign m a neurological condition, since 
the c>stosconic findings are exactly the reverse in Jlanon s bladder-ncck 
disesse, which is the mcchancial condition most likelj to bo mistaken fbr a 
neurological one 

Treatment — ^For the purpose of treatment, nervous disorders of micturition 
Abv.wlf* .wsAato.Vj' avAs* i\? Au’iirfj’ier iJiVey ttri? 

acute or chronic 

Acute staof — Jlost cases of traumatic lesions of the spinal cord which 
die after surv i\ ing more than a few days do so from pyelonephritis arising from 
infection introduced into the bladder In many cases this is due to the adoption 
of some complicated inethwl of treatment designed to avoid all infection, 
whereas a simple method not so designed but giving efficient drainage of the 
bladder and tlicrcbj minimizing the results of infection would have been 
successful more often 

The methods whicli have been tried are expression of tlie bladder, tvmg 
a catheter into the urethra, intermittent catheterization and suprapubic 
evstostomj In choosing a method of treatment it must be remembered that 
some patients witli acute rpmal lesions which have at first all the signs of 
complete lesions, maj complctclj or partmllj recover , this is rare in crushes 
from frartiirc dislocation®, less rare in bullet wounds and common in trans- 
verse mvclitis Jso method of treatment should be adopted v\hicli leads to the 
death ot a single recov crahle case, for the reason that it av ouls the letcntion of 
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suprapubic fistul'e in cases which are going to remain complete e\ en if such 
retention is a real disadvantage 

Whate\er method is adopted hevamine should be given when possible 
before tlie treatment is started and continued during it so that formaldehyde 
IS present m the urine from the beginnii^ Hexamine is probably useless if 
the urine is already infected and certainly if a urea splitting organism is present 
in it U hen possible the amount given should be determined by applying 
Rimmi 8 test to tlie urine as 30 gr daily may not produce formaldehyde in the 
urine of some patients and may produce a chemical cystitis m others 

After a transverse lesion of the cord the bladder cannot be left alone because 
it becomes disorganized to a greater or lesser extent bv overstretching and also 
its Size adds to the interference in the function, of the other abdominal organs 
To avoid this and any possibility of artificial infection some surgeons witli 
experience of gunshot uoiinds in the last war spohe in favour of emptying or 
partially emptying the bladder periodically by manual pressure on the 
abdomen It seems probable that the only cases in which this method met 
uith any success uere those of cauda equma lesions since urethral resistance 
IS too great to permit it when the nuclei of the pudic nerves and their peripheral 
connections are intact A cauda equina lesion can be differentiated from a 
transverse lesion of the cord bj the absence of the bulbocavernosus reflex even 
immediately after the injury It is quite possible that cauda equina lesions 
can ucH be dealt vuth in the acute stages by manual expression and no harm 
IS likely to arise from trying this method unless so much time is spent that 
damage to the bladder from prolonged over distension is allowed to occur 

Tying in a catheter is a most fatal way of treating the condition because 
the bladder is certain to get infected and a catheter is a very imperfect dram 
Various corapbeated apparatuses have been devised to attach to the end of 
the catheter with the object of preventing infection m some cases they may 
delay the latter but in others gangrene of the bladder occurs In war when 
in many cases there is necessarily no attention for long periods tying m a 
catheter is probably the worst form of treatment and quite possibly worse 
than none at all 

Intermittent catheterization lias been successful in some cases over very 
many years but usually only in those whose circumstances are such that the 
same sJulled person can alwajs pas” the catheter it is therefore quite mappbc 
able to war and usually to hospital patients 

Suprapubic eystostomy performed before the bladder has become damaged 
13 likely to save the most patientx because although the bladder is certain 
to become infected with the patient s own skin and fecal organisms the efficient 
draiJMge given makes tbs of Jess cojit>equence In war tins method has the 
great advantage that it reqmres less attention afterwards A Wmsbury White 
tube or some other form of self retaining tube should be put into the bladder 
and stitched to the skin The tube should be changed every eight or ten days 
and the bladder washed through the tube which has been freshly introduced 
each time the change is made If more frequent irrigation is required this 
should be done through a catheter passed per urethram for the purpose and 
not through the stale suprapubic tube since the latter procedure is likely to 
wash phosphates oS the tube into the bladder and these may lead to the forma 
tion of stones If the patient is travellmg a Mohr s cbp is put on the tube 
and penodicaUy released and if m bed the tube is connected by glass and 
rubber tubing to a boiled receptacle If a plaster has to be applied to the pelvis 
for orthopedic reasons it is important that the eystostomy should be made 
as high as possible 
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Partly from urinary sepsis and partly from fixation in one position patients 
unth lesions of the spinal cord affecting micturition are peculiarly liable to 
develop stones in the kidneys This habihty is to some extent diminished 
by periodically altering the position of the patient whenever orthopaedic 
considerations permit it The stones are sometimes discovered when thej 
are still small enough to pass they should then be encouraged to do so by 
frequently altering the patients position when possible and by giving large 
amounts of water Renal cohes frequently arise particularly when the 
patients first get up and should be treated with morphia If a renal colic is 
accompanied bj fever and rigors lasting more than a few hours the case 
requires immediate treatment by ureteric catheterization if possible or bj 
removal of the stone from the ureter by operation if not since obstruction 
combined with sepsis results in a rapidly progressing pyelonephritis On 
account of their rapid recurrence stones m the kidney itself are seldom worth 
operating upon in such cases unless the lesion of the cord has recovered to a 
large extent since their formation 

Chromc stage — When the bladder condition has become chronic or has 
never been acute suprapubic cystostomy is usually only advisable if a septic 
complication has become severe enough to threaten the patient s life without 
it If a proatatio abscess has been opened through the perineum of a patient 
with tabes the fistula is likely to remain open unless a suprapubic cystostomy 
IS established 

The commonest symptom which calls for treatment js incontinence This 
can be dealt with by wearing a unnal or by intermittent cathetenzation The 
latter is ineffective unless the volume of residual is large If the patient s 
circumstances are such that he can arrange for catheterization to be properlj 
earned out this is better than wearing a unnal when the volume of residual 
IS large he is not then subjected to the risk of developing sores from the 
unnal In most cases it is evident that intermittent catheterization will not 
be properly earned out and then the patient should wear a unnal which is 
less bother to a more or less helpless patient than a suprapubic cystostomy 
W earing a unnal does not relieve the back pressure effect on the kidneys of 
large volumes of residual urme but unless urinary infrction is severe this 
progresses much more slowly in nervous diseases than in mechanical 
obstructions 

The other condition commonly requiring treatment is recurrent exacerba 
tions of cystitis This commonly improves temporanly with irrigation of the 
bladder unless secondary stones are present 


ATONY OF THE BLADDER 

Atonj of the bladder is a term used to express the idea that there is a 
lauurc ot the bladder to empty itself m the absence of obstruction of a 
disease ol the bladder wall which mechanically prevents its contraction such 
as ubrosis following pelviocellulitis and of lesions of the central nervous system 
or peripheral nerves of the bladder The effects of mechanical causes of 
obstruction have at various times been partly or wholly attributed to atonv 
and the effects of nervous diseases probably not less so At the present time 
cases to which the term can be applied are so rare that it is possible thev 
mav all be iliie to obstructive causes or nervous diseases which have been 
overlooked 

The rosidiial urine of senile cniaigement of the prostate was at one time 
beheved to be partlj due to atonj ami this belief was onlj dispelled when it 
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became apparent that m a large inajonty of cases the residual urine became 
insignificant after prostatectomy In a small proportion of cases this does not 
occur a fe^ of these can be shown to have a nerv ous disease capable of pro 
ducing residual urine but most cannot Before attributing this last group of 
cases to nton> it must be remembered that what appears to be a lerv sho-ht 
obstnichon ma\ be adequate for the purpose for instance if the superior 
opening of the prostatic caiitj takes an 18 F catheter but nothing larger 
Cases w ith residual urine after prostatectomy w Inch had not developed and 
donotde%elop signs of nervous disease can therefore onlj beproperh attributed 
to atonj after thej ha\ o been found to fulfil conditions w Inch m fact the;> seldom 
haa e fulfilled 

Some obstructue conditions have been mistaken for atonj primarily 
Senile enlargement of the prostate occasionally produces large lolumes of 
re«idnal urine leading to oierflon incontinence when no alteration can be felt 
on rectal evammation but in sucli cases there are well marked signs of a 
posterior intravesical projection on cvstoscopj 

Carcinoma of the prostate is occasionally mistaken for atonj when the 
rectal signs are alight and overlooked 

At the present time most of the cases wronglj attributed to atony are 
tliose of Clarion s bladder neck disease a term irhich probabh includes more 
than one pathological condition its old descriptive name of proststisme sans 
prostate shows well vrhat was formerlj thought about it In it there are no 
alterations in the physical signs felt on rectal evaminafion and the diagnosis 
depends on cjstoscopic signs On cjstoscopy it is seen that the posterior edge 
of the internal meatus instead of curving off into the urethra irom the level 
of the trigone is sharp and shghtlv raised above the level of the trigone 
jn moat cases the bladder is markedlj trabeculated On cystostomj the 
internal meatus can be felt to be more firmly closed than usual and the 
bladder is greatly thickened The condition is frequently associated with 
vesical diverticula 

A small proportion of eases of urethral stricture dev elop large volumes of 
residual urine v cry slow Ij and in consequence the signs of renal failure develop 
slowlj They occur m cases of stricture of long standing whose treatment 
has been irregular but thej bj no means always occur in cases whose calibre 
IS narrow at the time that the residual urine is d^overed These cases were 
regarded bj Marion as tlie condition which now bears his name and it mav be 
that some of them are sneJi At least a proportion however fail to respond 
to operations on the posterior urethra and show evtensive atrophic changes in 
the bladder muscle on histological evamination 

In infants large volumes of residual urine in association with dilated 
ureters and renal pelves occasionally occur the condition occurs in both sexes 
and the patients usually die before they grow up These cases have been 
attributed to atonj but it is more probable that they are due to obstruction 
because the bladder is thickened and because m some cases measures taken 
to destroj the obstruction have been successful 

Cases occasionallv occur in whidi all these conditions are apparentlj absent 
since appropnate measures for tlie rehef of obstruction liave failed and no 
phjsical signs of nervous disease can be found and these do not anse at least 
formanyjears These maj really be cases of atony but as there is no positive 
waj of making the diagnosis the possibility that this Ins failed should be 
borne m mind in each case The diagnosis of atony should not be made while 
there is any possibihtj of a curable obstructive cause being present unless 
surgical means to relieve obstruction have been tried and faded m a patient 
23 
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OPERATIONS ON THE BLADDER 
OPERATIONS TO RELIEVE RETENTION OF URINE 

T he relief of retention of unne will usually be achieved by cathetenza 
tion(secp 447) and only when thisfails will any other measures be taken 
These may be a suprapubic puncture or an open cystostomy 
1 Suprapubic puncture — This small operation is practised when retention 
cannot be reheved by catlietenzation— almost invariably a preferable measure 
It may be performed (a) By a spinal needle which is introduced just above 
the pubis in a vertical direction On entering the bladder fluid will be tapped 
and a robber tube can be attached to carry it a«av Bhen the bladder is 
evacuated the needle is withdrawn Such aspiration has on occasion been 
repeated 

(6) By a trocar and cannula of the usual ty pc In view of its large size 

the skm and track should 
be rendered insensitive with 
novocain and it is well to 
make a nick with a scalpel 
in the skin through which 
the mstrument w ill pass 
The entry mto the bladder 
can be judged by a sense of 
dimmished resistance and 
the trocar is then w ithdrawn 
Kidd » trocar and cannula a finger temporarily stopping 

tlie outlet of the cannula 
A catheter of the largest size which will pass comfortably is introduced into 
the bladder and is steadied in position whilst the cannula is removed 

Neither of tliese nietliods is recommended If the bladder contents are 
unstenle the track through winch the instrument must be withdrawn is neces 
sanly contaminated leakage from the bladder is also quite likely to take 
place Extravasation into and suppuration withm the space of Retzms follow 
either of these accidents There is nothing permanent or reliable about either 
procedure 

(c) Kidd s bladder trocar and cannula is shown m Fig 174 It is designed 
for the introduction of a self retaining catheter which can be left in situ for an 
indefinite period Its large size demands good local anaesthesia and the intro 
duction has to be somewhat forceful When the instrument is in position the 
stop cock on the straight tube is closed and the eurv ed trocar is then w ithdraw n 
mto the side limb The instrument is now steadied by an assistant and an 
evpanding-ended catheter (Figs 175 and 176) mounted on an introducer is 
passed as far as the stop cock which is then opened The catheter moves 
on mto the bladder and is left there the cannula being eased out of the wound 
Finally the introducer which hitherto has kept the rubber catheter on the 
stretch is wathdrawn The spreading end retains this in the bladder and 
sss 
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gentle traction on the catheter itself bnags it mto the summit of the riscus 
Once the catheter has entered the bladder close attention is paid to preventing 
the sudden release of bladder pressure which of course, is known to be injurious 
Immediately the introducer is removed the tube is spigoted and the urine is 
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withdrawTi at a regulated pace A stitch to the skin may \vith advantage be 
employed to keep the catheter in position, as sometimes a patient will himself 
pull it out 

This operation, though preferable to the previously mentioned forms of 
bladder puncture, has its defects It assumes that the peritoneum has risen 
dunng the bladder distension and that an uncovered area exists through 
which It IS safe to puncture This is not always true I have on several 
occasions seen the peritoneum anchored down to the pubis and forming a 
pouch m front of the distended bladder, and the pouch may even contain 
small gut !My own practice is therefore to open the bladder through a 2-in 
incision in the hnea alba under direct vision, and this I regard as a safer method 
2 Cystostomy — The bladder is approached through a small median vertical 
incision li to 2 m m length The recti having been separated and the fascia 
transrersahs having been sponged aside, the distended viscus comes mto view 



Fig 177 

Wetl,o<l of kecpinfE b de Pezzer or Slalecot catheter on the stretch during 
introduction (suprapubic) 

It IS stcadi^ w ith tenarala and a No 32 expanding ended catheter is held m 
readiness This catheter is kept on the stretch by a pair of 7 in artery forceps, 
the beak occupying the tip of the catheter and the tube being retained m 
extension by being nipped between the shaa portions of the forceps (Fig 1 77) 
Tlie outer end of the catheter is spigoted An incision m the bladder wall is 
made by means of a scalpel and the catheter is slipped through it, the artery 
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forceps bcjng immedntel> undipped and removed so that the tube expand-^ 
in the uound A stitdi in the bladder wall above and below the catheter 
ensures a watertight joint and one of these stitches is used to fix the bladder to 
the nntlersurfacD of the abdoniinil wall The expansion of the catheter end 
occupies a position just below the blndder incision In cases ofurinarv reten 
tion tile flow of fluid from the bladder is regulated by one of several mein^ 
the author s preference being to plunge ahypodermic needle through the cathetet 
wall and lot the urine dnp slowlj away 

EXPOSURE OF THE BLADDER 

Anaesthesia — The ideal anesthetic for vesical work is a spmal and hea\v 
nupercaine is einplojcd routinelj in the authors cases Premedieation with 
omnopon (| gr ) and scopolamine (y’-jj- gr ) is customarily gi\ en one hour before 
tlie operation but reduced doses of these drugs are used in the very aged or 
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feeble In robust subjects secconal (3 gr ) may also bo administered with ad 
\ antage Tlie resulting relaxation is excellent ond offers relativ e freedom from 
pulmonarj complications and vomiting 

Inhalation anTSthesia is generally not desirable especially in the old but 
ibviv.’ Awr-K'ilvaiia duL« ^.o Anymntard iwiW nf ^rpilinabon yiarticularl^v wjien dmiyr 
cj stostoinies on patients t/i exlremts It may be used witli negligible shock m 
subjects who would otherwise be qmte unsuitable for any surgical procedure 
On sexeral occasions 1 have done major ojierations such as the removal of 
a hr"e papilloma from the bladder wth local ansesthesia and ha\e seen a 
prostatectomj performed under it though I lia\e not myself attempted tins 
In placing the patient on the table provision should be made for the 
Trendelenburg position as most bladder operations call for it For this purpose 
fixation bj the ankles and with the shoulder rests is satisfactory but a better 
waj which avoids the danger of drag on the brachial plexus is the pelvic 
grip (Fig 178) originallj introduced bj the writer in 1921, to obtain tJie best 
position for external urcthrotonues and other perineal operations 

Preparation o! the bladder— As soon as the ansestlietic has become effectiv e 
tlie bladder preparation is undertaken by a gloved assistant who is not as 
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\ et fulh dressed for the operation Prior to introduction of a catheter for this 
purpose the prepuce shouW be nithdrann and its undersurface, together 
uitli the glans penis should be scrupulouslj cleaned This very important 
prehmmarj is often earned out perfunctorily and the resulting soiling of the 

surgeon’sgloi esdunng the opera- 
tion IS most regrettable By 
means of a catheter the ^ iscus is 
I 1 )) now emptied, and if cystitis is 

tL % // present a few washes are given 

w ith a bladder sj ringe (Fig 17 9) 
The next step varies with the 
nature of the operation If 
it takes the form of a partial 
evstectomv or other operation in which the bladder must be extensively 
mobilized‘'the viscus is left emptj, as this gives the greatest amount of 
room for perivesical stripping and manipulation But for the more common 
intravesical procedures in which the bladder is straightway opened the organ 
should be distended and for this purpose either air or lotion may be used 
Eacli has its own merits and drawbacks The disadvantage of air is tliat m 
some recorded instances the air has pas«cd up a patent ureter to the kidney 
and an air embolus has resultcvl Though probably not a common accident 
the possibility of this cannot be entirely excluded The objection to a fluid 
medium is tliat it flow s out as soon as the bladder is incised and may infect the 
prevesical space, especiallj if, as is so often the case, bladder sepsis is present 
lUit a combination of lotion and air gives the ideal method for if the trigone and 
ureteric orifices arc covered with a couple of ounces of fluid this will preclude 
the entrv of air bj tlie ureter, and the bladder can now be safely filled with 
air up to the desired extent — say the equiv alent of a further 0 oz of fluid By 
this nmns the danger of air embolism is avoided and the epilhng of infected 

rt/ip WHEN LAID DOVl/N 
COVEflS GENITALIA Eft * 



OPENING FOR EXPOSURE 
OF GENITALIA 6' 


Biiisn-mn nf vtioet Mn]lo>rtl during hlad Icr oporiition'j on the male 

Lm'lTl,',' ■’ ”'10 forcstaiw The catlictor IS non reraov ed 
Z Jrn '“.""‘‘V' “‘111 spirit as IS also the scrotum, and the osternal 

nsrl's !, ™mrcT"-ri" “ "" futtlicr attention to these 

1 rt 1 re 1 iired The assistant alio has carried out this work now retires 

nitmt. .IS r POtsonal toilet The o^orTug sheet 

Ml ua, iduc m s ''“s’ »l*-n.nB the upper and hrgor ono being for the 
Miprapii lie ana. The Unvtr ami Hmallcr one lias an ovorlvini: flan bv winch 
tlie la-ncs and scrotiiiu are toieml till their exposure is uccessfry ‘ ^ 
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Tfte supnpubic approach to the bladder has nowadays almost complctfh 
disphcod the centuries old jicrmcal route A feu surgeons use a transverse 
skin incision but tlie one empJojed bj the writer and b> the maionU of 
operators is a median \ertical one Its length vanes according to its purposi 
Ihus if It IS intended to make a simple drainage (p 188) the smallest mci^ioii 

pu mg adequate operating room IS the best and IJ in m a thm subject or 2 m 
in a stout one will proao adequate 

For all other operations an incision reaching from the pubis upwards for 
■» or *1 in IS required Subcutaneous lessels giie but little trouble though 
an odd one or two nn\ need ligature at the lower end of the wound The 
deeper approach tlirongli the muscular layer may again be a transverse oi a 
vertical ouo Some use tlie former keeping it about an inch above the pubis 
and notching the edges of the recti to gam adequate space It generallv heals 
v\ ell but tlie writer regards the v crtical mid line incision of the deeper stnicturea 
as g)i ing freer access Such an incision is carried right down to the si mphi «is 
pubis in owler to get the inaxiraum room low down where it is most needed 
The small p 3 Tamidahs muscle of one or other side appears m the lowest section 
of the wound and it is well to follow ils outer border as otherwise its upper 
end will be left unattached As soon as the recti are separated a self retaining 
retractor is introduced — the Gossett retractor (Fig I8I) serves adrairablj — 
and the head of the table is lowered to a fairly steep Trendelenburg position 
Cro<*sing the wound in its central section will now be seen the semilunar fold 
of Douglas Extra room vmH be gained by dividing it and also the lowest inch 
or so of the posterior rectus sheath of which it constitutes the mfenor margin 

J Miig in the lower part of the wound the bladder js still hidden from view 
b\ the thin fattj trans^ersabs fascia containing a variable number of vessels 
sometimes of quite large size This fascia must now be displaced bv blunt 
diS'section with n gauze covered finger when the outer longitudinal coat of 
bhddei mu«cle will conic into view (Fig 181 (1)) As wath the two superficial 
laaers the bladder itself maj be incised in a vertical or transverse diiectioii 
The writers technique vanes here When he desires a particularly free 
exposure of the bladder interior as foi instance in dealing with a large 
papilloma a vertical mciMon probably gives the best access It is thought 
however that a transverse incision gives superior healing This is because 
the place if any wliere healing fails is the inferior part of a vertical opening 
whicli lies behind the pubic bone A transverse incision av oids this Whichever 
incision IS proposed tlie surgeon first computes the point where the reflection 
of the jieritoneum takes place a point which may be plainly marked by an 
evident urachus or which may be difficult to define precisely A transverse 
vft'tvs-WKV would ruu its course about lialf ati locU below this reflection a vertical 
one extends right up to it Stay sutures are now inserted on either margin 
of the proposed line of incision A cone of bladder is lifted up by means of 
these stajs and some gauze js lightly pad ed into the wound around this 
cone (Fig ISt) 

An endothermj needle is used to open the bladder this instrument giving 
rise to less h'emorrhage than a scalpel or scissors The whole extent of the 
proposeil incision is traced on the bladder wall with the needle but it is the 
apex of the cone w Inch is opened in the first instance and as the upper part 
of the V iscus contains avr no spilling of lotion occurs The opening may now 
be extended as far as desired by gentle digital traction the deeper layers ot 
the vesical wall yielding easily A nozzle connected to a pump next removes 
the lotion covering the bladder base (Fig 181 (*1)) The older method of 
allowing bladder contents to flow away through a dish with a hole in its base 
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Is obsolete and vras \er\ objectionable because the fluid generally unstenJe 
first of all filled the prevesical space and mevitablj led to sepsis An open 


ended glass tube bent at a 
right angle and ^nth a 7 in 
intravesical hmb is more 
com enient for bladder n ork 
than the metal tubes mth 
multiple orifices supplied bj 
instrument makers- Jlirough 
out man^ operations the 
pump IS in constant demand 
to clear avaj blood urine 
or pus charred portions of 
papilloma or other debns 
which maj require remoA al 
The pump emplojed must 
be sufficient!} powerful to 
act promptly and tlecvsi\ elj 
An inefficient pump wastes 
mucii time and causes much 
imtation The self retaining 
retractor is now removed 
from the panetal wound and 
raaj be placed in the bladder 
Itself (Fig 181 (3)) Alter- 
natively one of the more 
specialized bladder retractors 
mav be preferred and of 
these tlie Clifford Slorson or 
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Swift jol} patterns (Figs 1 82 Clifford Morson 8 bladder retractor 

andl83)canberecoramended 

The bladder now lies dlspla^ed before the surgeon together uith the 
special objective of hi& search The subsequent stages vari with tiie purpose 
of the operation and will be described in the appropriate sections 
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SUCTIOK DRAINAGE 

For manj j ears the w riter has been accustomed to keep the bladder empty 
b\ suction This entails remo\ al of the fluids from the bladder sump as soon 
as the} enter A suitable \ esical tube and a pump are required The apparatus 
shouTi m Figs 184 and 189 has an external tube of the uellknoivn Fre}er 
t}pe At its outer end a metal clip (Stedman’s) holds a catheter in such a 
position that its tip lies | in abo\e the lower end of the outer tube, so that 
when suction is applied to the extra\ esical end of the catheter it is impossible 
for the bladder mucosa to sulfer injurj bj getting drawn into the catheter 
e}e The output of urine (2 to 4 oz per hour) Aiill obviousl} not keep the 
cathetei filled and an inlet for air must be provided so that negatiie intra 
\ esical pressure ma} be prexented In this apparatus the air inlet is supplied 
b} the outer tube 
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SteJmifi mb'' Electric pump 


The Miction ino} be proxuled bj a pump actuated by water by electricity 
or b} other meins In iny wards at the hospital certain beds are connected 
up to a water pump <ituitccl in an adjoining room (linen room or ward kitchen) 
Dicre IS no wastage of water as this, not being contaminated returns to the 
general hospital s}stcm 

The little electric pump seen in Fig 190 is an excellent dexice where water 
IS not axailablc and is used b} me in pri\ate It is dependable, almost noise 
less and gixcs enough power It is pKoed on a small stool near the bedside 
ami at a lex cl sljglitl} below tbit of the be<l so that graxity nin; aid instead 
of limder tiic flow of fluids 

If luither of those methods is axaiKblc a Higgmson syringe may bo em 
f n* ^ftll^ for attention at ten minute intcrxaU, but the extra trouble 
IS liilJx nwarded In the wounds faxourablc progress and tlio comfort of the 
jiatiout 

Siution ilrninngt cannot lie satisfactorily cared for under tlie bedclothes 
1 tin rt fore recommend that a dnision be made in the patients coxenims, 
the low er f<et cy omhng up to a point just abox e the pubis, and tiic upper <Iow n 
to just bdow the umbiiicus '1 he wound remains uncoxercil, and is protected 
from the hcdclotlKs h\ sterile towels Two small juilows are placed against 
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the patient s hips for purposes of warmth and a lajer of cotton uool co;er» 
the iliac fossa? to uithm 3 m of the nonnd 

The suction continues uninterruptedly for about siatj hours aftei ulucii 
both It and the pre\ esical dram maj be remoied The exchision of tissue spaces 
and tlie heahng of the wound in the panetes has by nou progressed far enough 
to make them capable of withstanding urinary contamination After the 
removal of the tubes however catheter drainage is as a rule found capable 
of luamtaming a drj wound In the aftercare of partial cvstectomies or 
otlier rerj major operations on the bladder it may be considered de irable 
to continue suction for a longer time so as to permit more advanced iieahng 
to take place and there is little or no disadvantage in so doing Healtbv 
wound edges fall together almost immediately the tube is witlidi iwn ind tlie\ 
quickly seal across even after this more prolonged drainage 

From the fourth day onwards the bladder is gently irrigated bv means of 
a syringe (Fig 170) fitted to the inlying catheter It is important that the 
visciis should not be over filled and no more than 1 or 2 oz must be introdured 
at one time The lotion is allowed to (low back and tlie process is repeated 
ae\ eral tunes Lav age may be carried out two or more times dailv according 
to the needs of the individual case The thing which counts js the mechanical 
washing the choice of solutions being less important Simple fiiuds are 
generalh to be preferred to stronger antiseptics Sterile water boracic {sat 
sol ) ana potassium permanganate (1 in 8 000 to 1 m 6 000) are generally useful 
The catheter is retained throughout the healing of the w ound hen 
during bladder lavage the wound has proved watertight for forty eioht hours 
the catheter may be removed In the case however of extensive operations 
on tlie bladder and especially on its base a longer period should be penmtted 
to elap'ie before withdrawal of the catheter so that healing and epithehaliza 
tion may be well advanced , ^ 

J B M^CAtrisE 
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CHAPTER XXIX 

SURGICAL ANATOMY OF THE MALE URETHRA 

T he length of tlie urethra \anc3 m different people and at different 
times in the same urethra because the parts arc %er} evtensiblo Prom 
post mortem records the a\eragc figures are — 


Total length 

8l in 

Prostatic urethra 

U M 

Mombranoua urethra 

4 ” 

Pars cavernosa 

Oh M 


If measured during life bj a graduated catheter the average length is 
7^ in 

The diameter of the urethra after death is not so important as its degree 
of dilatabihty during life Po3t-*inortein figures, estimated by u ax casts, are — 
Near the meatus m 

At the bulb -tn ,, 

At the membranous urethra -jV >• 

At the prostatic urethra ,, 

At the neck of the bladder -vV » 

The diameter of the external meatus varies greatly, and m many cases 
IS much less than the above figure Also the external meatus is the least 
dilatable part of the whole uretlira 

Prostatic urethra— In later life the length of the prostatic urethra v anes 
depending upon the degree of prostatic hypertrophy Its diameter is greatest 
about the middle, which is very dilatable On tlie posterior wall is a median 
ridge called the ensta urethrai, at the distal end of which is the v eruniontanum 
The prostatic ducts open into the urethra along the sides of the ensta Unless 
mflamed they are not visible The verumontanum contains erectile tissue, 
and vanes in size On its summit opens a blind sinus, the sinus poculans, 
which represents the fused ends of the MuIIenan ducts from which the uterus 
and vagina of the female are developed The common ejaculatory’ ducts 
open on either side of the sinus and in some cases in the sinus Because of its 
erectile tissue the verumontanum prevents the regurgitation of semen into the 
bladder during coitus The verumontanum is generally left intact after 
suprapubic removal of the prostate 

Membranous urethra — This hes between the two layers of the triangular 
ligament, and is surrounded by muscle the external sphincter 

Pars cavernosa — This vanes much m length during life because of erections 
The ducts of Cowper s glands, which lie between the layers of the triangular 
ligament, open into the floor of the urethra near the bulb The glands of the 
pars cavernosa chiefly he on either side of the mid-line on the roof They are 
known as the glands of LittrS, and the ducts open towards the meatus The 
terminal dilated part of the urethra is called the fossa naviculans There are 
two large sinuses here called the lacume magna Because the ducts and 
sinuses open in the roof towards the meatus, when introducing a bougie or 
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catheter the tip of the mstru 
ment should be kept m contact 
w ith the floor of the urethra 

Tlio urethra is surrounded 
bj many jellou elastic fibres 
and except m the prostatic 
urethra the mucous memhrane 
m the resting condition is 
throun into folds and is rugose 
This is important in the causa mostatc 
tion of stricture because if in ufcnH** 
flimmntion is present surfaces 
in contact adhere and unite iacuiatoiy 

Tlie cefluKr structure of the 
mucous membraneof theurethra 
IS transitional celled in the pro 
static urethra columnar cclleil 
m the membranous urethra 
and pars cavernosa squamous 
celleil in the fossa naiicularis 

Fasciffl— These are impor 
tant because thej influence the 
spread of urine m cases of extra 
I asation 

The deep permcal fascia or 
triangular hgamciU consists of 
tno lajersof Ann fibrous tissue 
u hicli extends betu cen the tn o . 

rami of the pubes and the ' 

ascending rami of the ischium I 

rhej are intimately related to 
t(ic periosteum and are attached 
one to the posterior surface and 
one to the anterior surface of 
the pubic arch In front thej 
unite and intermingle with the 
fibres of tlie subpubic ligament 
The compressor muscle passes 
between the two layers The 
lower border of the anterior 
lajer is continued as Colics s 
fascia over the scrotum and 
unites AMth Scarpa s fascia 
where it is fixed to the thigh 
The flow of extras asated unne 
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if the membranous urethra is 

ruptured is thus directed into the scrotum and upwards over the abdomen 
The urethra perforates tjie penneal fescia about an inch below the symphysis 
pubis and tins being the most fixed part of the urethra is the most liable to 
damage by external trauma 

Betw een the tw o layers of the tnangular ligament pass the nerves and 
arteries supplying the penis and the compressor muscles Incontinence after 
endoscopic resection of the prostate may therefore be due not to resection of 



372 TEXTBOOK OF GENITO ITKISTARY SUErERY 

part of the external sphincter as many suppose but to heat damage to the 
nerves and fibrosis of the muscle Many of these cases recover in tune and 
require no specific treatment 

Muscles— Involuntary muscle is present along the whole course oi the 
urethra but is most manifest in the region of the prostate It is less evident 
in the membranous urethra and very sparse in the pars cavernosa The 
corpus spongiosum is also surrounded by a layer of involuntary muscle and 
thus affects the urethra These muscles are responsible for the powerful 
spasmodic contractions w hich occur during ejaculation and also for spasmodic 
stricture 

The chief voluntary muscles acting on the urethra are the levatores am 
the compressor urethrae and the bulbocavernosus 

The anterior fibres of the levatores am pass dow n\\ ards along the sides of 
the prostate are inserted into the central point of the perineum and are desig 
nated the le\ atores prostatas 

The compressor urethr® is enclosed befcu een the tiv o laj ers of the triangular 
ligament It arises from the pubic rami and the fibres pass inwards to encircle 
the urethra Those fibres in immediate relationship to the urethra form a 
tubular sheath with no bony attachment 

The bulbocavernosus arises from the central point of the perineum and 
its fibres pass outwards and fonvards and are inserted into the triangular 
ligament the membrane covering the corpus spongiosum and into the fascia 
coienng the dorsum of the penis Apart from arresting the lenous return 
w hen the penis is in erection those fibres of the muscle surrounding the bulb 
have a direct compressive action on the urethra 

Arteries — The blood supply of the urethra is derived from the internal 
pudendal artery while it lies between the two layers of the trianeular ligament 
One branch goes to the bulb of the urethra and to Cowper s gland Another 
branch is given off distal to this and entering the corpus spongiosum is con 
tmued foni ard to the glans penis 

Nerves — The urethra is innervated by the pedendal nerve which arises 
from the second third and fourth sacral nerves The pudendal nerve traverses 
the space between the two lajers of the triangular ligament Branches are 
gi\ en off to the muscles of the urethra and to the mucous membrane 

Lymphatics — The lymphatics of the cavernous urethra dram into the 
inguinal glands and the external iliac glands 

The lymphatics of the membranous urethra and of the prostatic urethra 
aKo dram into these glands but chiefly into the hypogastric glands 

PHYSIOLOGY 

The function of the urethra is twofold First it is a channel for the evaoua 
tion of urine from the bladder and second it is a channel for the transmission 
of semen into the vagina 

At rest the urethra is not a channel but a closed tube Complete relaxation 
of its musculature is necessary for the detrusor of the bladder to function 
adequately The voluntary muscles m relation to the urethra are sphinctenc 
when m action The synonyms for the bulbocavernosus viz ejaculatory 
unnoj and accelerator urina; are misnomers for during micturition the bulbo 
cavemosus relaxes and it is also evident from its origin and insertions that 
during contraction it must tend to occlude the urethra Relaxation of the 
m\ oluntarv muscle of the prostatic urethra must also occur for it is mtimatelj 
related to the bladder musculature and helps to form the internal sphincter 
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Tlic urethra as a separate urinary channel ceases to exist at the termination 
of t[io memhranous urethra after >\hich it becomes urogenital The urethral 
^troam can be stopped by an effort of will the seminal emission cannot 

Tlie emission of «eminal fimd is a compheated act The neck of the bladder 
and the prostntic urethra must be closed uhile the urethra distal to the 
\ crumontanum is subjected to alternating relaxations and powerful contrac- 
tions of its musculatme The whole process is a reflex one and uncontrolled 
bj the Mill, although some of the muscles invoked are voluntarj and usuallj 
controlled bj the \mU 

Tiie aerumontamim contains erectile tissue and not onl> prevents the 
backward pis'sage of soininal fiuul but because of the groove on either side 
directs tlio flow forwards When the fluid has accumulated in the bulb of the 
uretlira the final contraction of all the muscles of the urethra projects the 
thud forwards, backward regurgitation being prevented by the compressor 
urethra; The mvoluntarj muscle is intimately related to the genital act 

F McG Loi.ghna>e 



CHAPTER XXX 

EXAMINATION OF THE MALE URETHRA 

A PATIEXT ^^lth urethral symptoms should be examined thoroughly 
and systematically and no prudish restraint should prevent complete 
investigation 

History — Tiie patient should be encouraged to describe his symptoms in 
detail however trivial they may appear Sometimes these may be merely 
a fear complex inability to micturate in front of others If thorough investiga 
tion IS negative in regard to organic disease and fails to reassure psychiatry 
is indicated The patient should always be asked whether he has had syphilis 
or gonorrhoea 

Pam at the beginning of micturition generally means that there is some 
obstruction to the onw ard flow of urine tg a plug of mucus mucopus blood 
clot small calculus or stricture The pain continues until the obstruction is 
overcome If pam is present tliroughout the act of micturition it may be due 
to some imtatmg constituent m the urine or to a too great concentration of 
a normal urine A complete urinalysis therefore should never be omitted 
Pain nnv also bo due to an inflamed urethra or a narrow meatus Pam at 
the end of micturition is due to vesical calculus or inflammation of the bladder 
neck The passing of blood and pus may be initial terminal or durational 
depending on whether the lesion is in the urethra at the vesical neck or in the 
bladder If terminal it is due to n final muscular contraction of the vesico 
urethral muscles 

3 reqiionej of micturition may be due to renal or vesical as well as urethral 
lesions 

Renal frequenev is a reflex and often the first indication of renal tuber 
culosis It is unnssociatcd w ith urethral pain or discomfort Vesical frequency 
mav I e accompanied by hypogastric pam and terminal dysuna even strangury 
Uretfiral frequency may be accorapanicil by durational discomfort and 
a fioling of irritation may be experienced in the urethra after micturition has 
oca^eil If c\ htitis or urethritis is marked the frequency w ill be unaccompanied 
by features suggestiv o of a (lifferential diagnosis \ ery often the patient merely 
com] lams of frequenev and the type of pain or discomfort associated with it 
IS onlv elicited on careful questioning If frequency occurs only m the day time 
and not at night no local lesion is responsible but some derangement of the 
lurvous fivstiin |roMdmg that a vesical calculus or foreign body lias been 
ivcludid because eitlir of tbtsc may be mobile owing to the patients 
mov ( UK lit*' anil if in contact with the tngonc will cause irritation and 
fr( q» enev 

Inspection — Tins wdl show the presence of defornuty fistulT or discliargc 
Tins 1 1 st should alwavs be submitted to microscopy 

Palpation — Fins nia\ elicit pam or tenderness and the detection of indura 
tion calculus or foreign I ody 

Urethroscopy — Fhe yaticnt should be in the htliotomv position and tlie 
lablt ^lightiv tilted ho ns to raise the pelvis A Grinngcr pattern of irrigating 
urcthroscoiKJ is ncoinmciwled ^\lth this the bladder, the posterior and the 
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Fic 193 

Upper margin of internal 
sphincter 
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tap off 
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Internal onfce inflow tap on 
showing alteration in mobile 
spl meter 
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r rc later »l lobe hypertrophy 
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Radiography— This, is helpful m many cases apart from the detection of 
calculi and foreign bodies A urethrogram udi reveal stnctures pouches 
inpturo and sinuses In suspected trauma it is safer than investigation with 
catheter or bougie especially if hpiodol is used which has antiseptic properties 
There are two methods of taking a urethrogram Either the bladder is filled 
uitli nn opaque medium and the urethrogram taken while the patient mictur 
ates, or the urethra 13 injected vvith the medium and the \ raj taken while 
the fluid is flowing Tho latter is the better method for the fluid is under 
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Post eniloscopic resection views of internal uretl ral orifice 
Urethrosei^c Views 

<l70m IrrflirowcW JJtdfattFvH I<w»hnane and Smith ) 

pressure and therefore abnormalities will be better delineated The patient 
should be in a senn prone position while tho X-ray is taken, so as to minimize 
the extent of bone the X rajs must penetrate An antero posterior exposure 
is misleading because the curves of the urethra will obscure the picture of its 
continuity In the absence of pathological lesions a uretlirogram v\ ill show the 
urethra dilated w ith the opaque fluid to the junction of the membranous and 
bulbous urethra The membranous and prostatic urethra are usually not 
delineated by a urethrogram except occasionally by a faint linear shadow 
The opaque fluid in the bladder is generallj visualized If a stricture is present 
a constriction may be seen General narrowing of the lumen of the urethra 
indicates periurethral fibrosis Branching shadows indicate flstulee sinuses 
or false passages If the orifices of the common ejaculatory ducts are patent 
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the sommal ve.elee may be t.uahzed Odd Xngelfafrr 

static urethra are either false passages or abscess cavities o y 

^%“S:':c„t!ti;i=tlg.e ts — -^0.^ ^ estim.^ the 

bolgie Iglgi^tlrstrietre" ^nrh^mg been passed, then on ivithdrawal 
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the rim of the acorn ttill hitch against the stricture, and so its approximate 
length be ascertained 

Microscopy — All urethral discharges should be examined, and in some cases 
cultures taken Smears should also be taken after prostatic massage and 
stripping of the vesicles Non-gonococcal organisms are very persistent, an 
treatment should be controlled and varied according to the microscopiea 
report Absence of spermatozoa m these smears is of no significance 


URETHRAL SHOCK 

Many patients tlie first time they are being instrumented suf^r a mild 
degree of shock This is chiefly noticed m the apprehensive type Symptoms 
of shock hegm to appear when tension is made on the suspensory ligamon 
of the penis, the handle of the instrument depressed, the external spmncte 
dilated and the prostatic urethra negotiate<l Usually pallor, sweat an 
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iijcren^ed breathing are noticed and frequentlj full instrumentation has to 
be postponcil On a gubsequent occasion tliere may be no shock and examina 
tion can be satisfactorily earned out The phenomenon is a reflex one and not 
imcomnionl} occurs nhen a sphincter is first dilated Dilatation of the cervix 
or tile rectal sphincter in an infant may evoke a similar reaction Even lif'ht 
c\ ipan anTsthesia does not abolish the reflex Fortunately the degree of shock 

Ge rtngrr a Ufelhroscope 
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produced although disconcerting at the time is not serious and readilv 
responds to simple treatment e 9 sal volafale 

Barely the shock ma\ haxe fatal consequences The face becomes paliid 
and sneit) the pulse imperceptible the pupils dilate and the patient after 
a gasp or two stops breathing C^diac massage and injection stimulation 
are seldom successful To avoid such catastroplies the patient should be 
systematicalU examined first for most of the patients are elderly or buffer 
from some circulatory complaint The operator should alls ays have at hand 
appropriate restoratives eg brandy sal volatile pituiirin ether an 
camphor Fortunately fatal or severe cases of shock are estremeJv rare 
An efficient local anasthelic which has been allowed enough time in r\ hicH 
to act combined with gentle instrumentation will go far to prevent ttie 
onset of shock 
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URETHRAL FEVER (URINARY FEVER) 

This is sometimes called urethral or catheter fever Jlost cases run a mild 
course, but often serious complications arise and occasionally there is a fatal 
termination The onset of the fever very often lias no relation to tlie seventy 
of the urethral instrumentation It is more likely to follow the first instru- 
mentation than later ones This may be due to the patient’s developing more 
tolerance, or to greater care and production of less trauma on the operator’s 
part (see p 756) 

F McG Loughnane. 
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THE DEVELOPMENT AND CONGENITAL DEFORMITIES 
OF THE URETHRA 

CONGESlTAL DEEORWTIES OF THE URETHRA 

C ONGENITAL tleforimties of the urethra are not, m the mam, difficult of 
explanation The development of this tube is not very complicated as 
are some of the processes which are mv oh ed of the parts above it, such 
as the bladder and the kidneys The urethra of the female represents onlj 
tlie fir&t or proximal jiart of this passage m the male and it is true to say 
that the female external unnarj apparatus is, nhen compared with that of 
the male, in a condition which is knoun as hjpospadias where the labia 
minora represent the unjoined parts of the more distal urethra of the male 
and the labia majora the scrotum 

The male urethra from the point of view of development is divided mto 
three parts, just as it is anatomicallj But tlie three parts do not correspond 
toeacn other, for whilst thegenerallv recognized three parts of the male urethra 
are known as the first or prostatic portion, the second or membranous portion 
and the third or penile portion the first part is the only portion that roughly 
corresponds to the first part of the developmental portion It xs true that the 
second part corresponds to the membranous and most of the penile portions 
but the third part dev elopmentallj forms quite a small portion of the whole 
urethra, that which exists at the extreme distal part of the perns namely, the 
meatal portion of the urethra and as a rule this is certainly not longer than 4 xn 
It will be well for us to look at the female external urinary parts, for tney 
are exactly analogous to the corresponding male parts but there is one 
difficulty m the way of admitting an absolute analogy If, m particular, the 
clitoris be examined it w lU be found to bear a close bkeness to the male penis 
but on a diminutive scale Thus there is a prepuce and a frienum, and a 
glandular part at the tip of this organ Now if this does, in fact, correspond 
to the glans penis then the glans must be formed differently’ in the male, for 
it IS connected with the corpus spongiosum, and this connection must therefore 
be a secondary union vnth a divorce from its original connections Moreover 
in certain cases of epispadias the penis may be only developed so far as to show 
some growth of the genital eminence and no union be found between the two 
parts, blit even such a penis bears a close resemblance to the normal organ 
with 1 dilated portion at its lip which may’ be looked upon as the original 
glans penis However tins may’ be it sliould be noted that the parts in the 
male do not exactly correspond to those in the female 

A V ery' short description w ill now be giv en of the dev elopment of the male 
external parts which are in connection with urination But it is necessary to 
say now that at one time the vagina in the female would appear to enter the 
urethra rather than vice versa In the anterior part of the embryonic cloaca 
two protrusions appear, one on each side , these are known as the genital 
eminences Eventually they grow forward and join with each other m the 
middle line to form the mam mass of the perns, and m them erectile tissue is 
formed and the two parts of the original penis form the corpora cavernosa 
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Below and behind the genital eminences there is developed bilaterally a 
ridge which likewise grows forward , these ridges come to blend with each other 
on their under side Into this combmation of growth forwards and blending 
of the ndges the first part of the urethra opens, and the urethral tube is thus 
prolonged forwards -pan passu with the forward prolongation and blending of 
the genital ndges This process is prolonged forwards to near the end of the 
penis, and the cloacal portion of the tube is met by a pit like formation which 
de\ elops in the glans, and these two parts join evenly and symmetrically 

It may be noted here that the external meatus of the urethra which is 
thus formed is by no means a simple structure, for two raised flat plaques are 
developed on each side of the opeiung, which come into contact with each 
other, and are so arranged that the opening which they bound lies on a sagittal 
plane It will be found that the upper and lower surfaces of the normal urethra 
come into contact with each other, and so the mam part of the passage is 
compressed from abQ\ e down, t e at right angles to the sagittal opening of the 
meatus Thus a riflmg action is induced and the urine is passed with greater 
force than it otherwise w ould be, and indeed we shall find later that the absence 
of this rifling action is a serious deficiency in cases of hypospadias 

As the genital ndges grow forwards to form the mam part of the urethral 
passage, so erectile tissue is developed around the tube, and thus the corpus 
spongiosum is formed But it may be repeated that the glans penis establishes 
a connection with this corpus spongiosum, which apparently it had not at 
an earlier stage Some slight knowledge of this development is necessarj m 
order that we may understand some of the deficiencies of the urethral passage, 
and it IS upon the improper joining of the various parts that many of Uie 
congenital deformities of the urethra depend But the junction whicli occurs 
posteriorlj is a very different process from that which takes place between 
the second and third parts , for, behind, the genital ridges simply surround 
the opening of the first part whilst the junction of the second and third parts 
IB a union between two totally different parts, viz the meatus and the mam 
part of the urethra, and it is m connection with this union, or its absence, that 
the mam congenital deformities of the urethra occur 

The deformities that will be considered now are as follows (1) hypo 
spadias , (2) sacculus of the urethra , (3) congenital stricture of the urethra , 
(4) small meatus The mam points in connection with hypospadias will 
therefore now be considered 

Hypospadias — In this condition the distal ojieniqg of the urethra lies short 
of its usual termination, and the level at which the opening is found may vary 
from that of the perineum as far forwards as to be quite close to or indeed 
m the normal meatal region Except m those cases in which the opening lies 
far back, the orifice of the incompletely developed urethra is nearly always 
small and circular, and shows none of the complicated appearance of the normal 
opening Much more rarely it is transverse or it may be crescentic Its edges 
are thin, translucent and membranous, very different from the sagittally 
disposed sht'like normal meatus Moreover the plaques which border the 
opening normally contain lymphoid tissue and may be regarded almost as 
praiic tonsils They are quite absent in all examples of hypospadias 

The norma! meatus during the act of micturition is directed forwards and 
downwards and as has been mentioned has a rifling action, whilst the abnormal 
onfice IS directed downwards The penis is sometimes, not always, recurved 
and bent upon itself, and this is especially pronounced during erection of the 
penis \\ hen the opening of the hypospadias is situated far forwards the 
normal meatus may be present, but it has made no connection with the poorly 
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developed tulle of the urethra The abnormal appearance of the orifice has 
been considered but tins opening maj be so small as to be hardly visible and 
It i** not hrge enough to allow the passage of an instrument 

The opening of tlie hypospadias may be found anywhere between the 
original cloaca and the tip of the penis and any classification must follow on 
the let els at which the abnormal urethra opens Some classification may be 
made as follows — 

1 Conccalerl hypospadias i Corporeal hy pospadtas 

2 Glandular hypospadias C Peno scrotal hy'pospadias 

3 Coronal hypiospadias 7 Scrotal hypospadias 

4 Post coronal hy'pospadias 8 Perineal hypospadias 

0 Persistent cloaca 

CoNCEXEED iiarospVDivs — ^This is as a rule only discoverable when the 
meatus is opened idely An opening wall be found on the a entral aspect of 
the meatus but it is qinto distinct Such a condition may alter the shape of 
the meatus from being a simple sagittal slit to ono which though m a similar 
plane is club or arrow shaped with the expanded end pointing downwards 
towards the franum It is as though the roeatal part had just managed to 
meet the penile urethral part In other words the lacuna magna opens by 
Its floor into the mam part of the urethra instead of having an opening directly 
backwards into the mam part of the passage Such a condition may not liave 
any further associated deformity such as a hooded prepuce This abnormality 
occurs in 14 per cent of the cases 

Glandular mposPADiAS — This is not at all an uncommon condition 
and as the normal meatus is present mistakes may be made as to the proper 
orifice through whicli an instrument may be passed The opening of the true 
urethra may be \ ery small In such cases the abnormal orifice lies just behind 
the normal meatus and may ho in the upper end of the frEenuro t e the part 
near the meatus A hoodw prepuce may be present but not always The 
condition occurs m 2o per cent of the cases 

Coronal HyposPADUS— A hooded prepuce is found with this condition 
and affords a useful piece of eaidence that an abnormal openmg is present 
though it may be very small In such a case the frsenum may be perforated 
ba the abnormal opening but nearer the vascular base of this structure than 
in the case of the glandular hypospadias The fr«nura may have a bifid 
appearance Both this form and the second variety may be associated with a 
good deal of local sepsis as though urine had been collected under the edges 
of the fr«num It occurs in 14 per cent of the cases 

PosTCORONAD itYFO$rADUS — ^ITus and all the succeeding types except 
the persistent cloacal type ore associated with the presence of a hooded 
prepuce The orifice is situated behind but close to the corona glandis 
It occurs m 24 per cent of the c^ra 

Corporeal HyposPADiAS — In this variety the opening is found on the 
undersurface of the body of the jieius Although recurvation of the penis is 
found m the preceding varieties yet it is always present m this vanety It 
occurs m only 2 per cent of (be cases 

Peno scrotal HVrosFADlAS — 4\itb the meatus situated at the base of the 
scrotum on its antenor aspect the deformity lends itself well to repair by the 
Bucknall operation (Fig 206) . 

Scrotal hypospadias — ^In these cases the opening is situated in the ventral 
wall of the scrotum and mav be retracted mto the wall of the scrotum It 
occurs in 2 per cent of the cases 
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Perineal hypospadias — This is relatively common but although the 
opening is m the perineum it must not be confused with the next type, for 
there is only one opening to be made out, and this is the opening of the abnor- 
mal urethra in other v ords some of the genital ridge portion of the urethra 
has been developed although it maj be only a very small part This variety 
occurs m 15 per cent of the cases 

Persistent cloaca — Cases of such a condition do occur and the parts 
may bear a close resemblance to those of the female, and as a pronounced 
condition the opening of the rectum m the cloaca must not be forgotten 
The author has not seen such a case, but from time to time such cases are 
noted especially if any operation that has been undertaken for the relief of 
the condition has been followed by apparently successful results 

TrEITMENT of hypospadias and the be ISONS FOR operative measures 
— These questions must be considered from the aspect of the patient as well 
as from that of the race, depending as this does upon procreation and the 
continuance of descendants From these points of view the cases may be 
divided into those in w hich operations are called for by the individual coiidi 
tion and those in w hich contmmty of the race is to be assured 

Cases of individual importance — ^The small size of the orifice of a urethra 
affected w ith hypospadias may give rise to dysuna with its inevitable serious 
consequences and a considerable infenority complex may result The hooded 
prepuce is a redundancy and is likely to be associated with sepsis This and 
the associated recurvation of the penis may draw undesirable attention, of the 
patient himself and his comrades, to the abnormal parts Moreoaer there 
may be much wetting of the clothes owing to the dysuna and to this recur\a- 
tion and this maj draw attention to the condition In fact some cases do not 
attend as early as they might do, and it is not until tlic attention of the parents 
has been drawn to the state of affairs by the undue attention of school comrades 
that surgical advice is at last sought In these cases the possibility of ascending 
nephritis must not be forgotten and insistence may bo stressed upon the possible 
poor functionating pow ers of the kidneys 

Cases of racial importance — When the opening is situated far back wo Jiavo 
seen that it may lead to considerable difficulty in passing water properly, but 
from the point of view of procreation it is important to note that it may be 
impossible for semen to enter the vagina when a male is affected with any 
considerable degree of hypospadias It is interesting to note, however, that 
cases have occurred in the authors practice in which it would appear that 
neither entry of tJie perns into tha vagina was necessary for the purposes of 
procreation, nor in every case of pregnancy has there been a vagina which 
could be entered Thus copulation may take place between the upper part 
of the thighs and pregnancy result, and the following cases have occurred in 
the authors own knowledge A man who had a partial amputation of the 
perns was presented hy his wife with a fine child more than nine months after 
the operation Sir Alfred Fripp had a similar case A girl was brought to tlie 
v\ ritcr because there w as something wrong with the act of micturition and this 
defect had been noted by the schoolfellows of the patient It was found that 
the vagina could not bo seen at all and the only opening that was visible was 
that ol the urethra It was found that there was a continuous membrane 
developed in the perineum which completely obscured the vagina, but at an 
operation it was found that this was not an unduly developed hymen but a 
separate membrane, and when the latter was cut tJirougli there was seen a 
normal perforated hj men At the same time in the w ards at Guy s Hospital 
there was a female patient who had an ectopio gestation, but no entry to a 
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vagina could be discovered Naturallj considered then this question opens up 
the possibibty of neither perns nor \a<nna being necessan for procreation but 
practtcaUr tbe\ are so and m iDan\ 

ofthe cases of hvpospadias procrea ^ ^ 

tion Is impossible The penis cannot 
enter the vagina oinag first to the 
recurvation of the whole organ and 
if It can enter the vagma then the 
semen mav be discharged before it 
can enter the vagina owing to the 
openings being ‘Situated too far 
back In those ca&es m u hich 
there is a meatus which is well 
formed a* well as the abnormal 
urethral orifice instrumentation 
mav he verv difficult and therefore 
dangerous for example in cases 
of elderU people with enlaigcd 
prostates Lnder this heading maj 
al 0 be included the question of 
gonorrheea occurring in those men 
who have hvpospadias The small 
opening and the recurred penis 
maf prevent and hinder the exit 
of the discharge from the uretlim 
and lead to the formation of gleet 
and stnctiire and if sucli occur 
then the patient is liable to become 
sterile 

OPEBXTISE MEASCPES~The 
above remarks indicate that there 
are nianr rea«on» for operative 
interference 

First the hooded prepuce calls 
for circumcision for it is a re 
dundant tissue hable to dangerous 
cep is It also drau'B attention to 
the parts and mai establish an 
iidenontx complex Tlie operation 
nr ceinfiftw jpywrs’ 
the recurvation Secondly the 
question of operative interierence 
may be con idered now from the 
point of view of improvmg the local 
condition of the hvpospadias In 
the first place by restoring the 
parts to their normal condition the 
recurvation may be ranch le«»ened 
and the opening may be earned 
forwards «o that mictuntion and m'«mination arc possible Before the general 
question of trying to cure the recuryation by the divi ion of fibrous tissue 
it must be noted tint much of the recurvation is not due «o much to the 
formation of any fibrous ti sue as to the shortening of the urethral jnesage 



The ptcbraiDAT} steps of Edmonds s operAt on 
iheae rest It in undoing the cune in the penis 
I Forroation of the buttonhole in ti e prepuce 
* The incu ons for the second sMge of the oper* 
ton f<r) the buttonl ole {&) inci on (hrougl the 
prepuce fe) meis on aroun i the uretl rsi grootc 
(<f) me son through Bap of muco is merobrsne at 
openuiir of irethra 3 The uretlim letached 
(t) the •shrunken and retracteil urethral proo e 
(c) inei-ion through the muco^sa of the prep ice on 
^••1“ jktmvtu? AK“ gtlan*" Atw A*^ 
roueosi of the prepuce on the nchl s de -4 Dc 
tarfunent of tie flaps (a) guile etitcl through 
the glacis (6} flr-t st teh (i i sccoi d st tcl 
(6'J third st teb (c-c) points on the flaps trh ch 
mil form the meat onter or part of the roof of t) e 
urethra S. Compiet on of the “econd stage 
Ventral aspect of the penis Thus is an esccllent 
operation for stre phterung a perns \vh h curves 
lomiwards Subsequent steps can be carr ed o I 
accord ng to Bueknall s opera! on (see I •*06 
an I 33s) 
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In any case the division of fibrous tissues is to be very seriously con^sidercd for 
Its removal may lead to the formation of more, and the condition be rendered 
much worse than it was before an operation Edmonds s operation (1900) is 
an excellent method of dealing with this problem, and this part of the pro 
cedure is depicted m Fig 204 (see also Fig 205) , , ^ , , 

A golden rule is to restore the parts to as normal a condition as possible, 
and it IS surprising how the recurvation disappears after a successful operation 
for the relief of the hypospadias , i x 

A word of warning may be uttered now with regard to the possible instru- 
mentation for the purposes of dilating the abnormal orifice Such dilatation 
should never be done hurriedly or forcefully, and when actual retention of 
urine is present the writer believes that suprapubic cystostomy is desirable 
rather than dilatation of the abnormal orifice under these circumstances 



A B C D E F 

Fio 20o 

Operation for straightening curved penis in hypospadias The curvature la duo to the shortened 
incomplete urethra {Mr 11 tnsbury 11 htu t case ) A Shows the considerable ventral flexion 
of the penis and the hooded prepuce B Tension on the prepuce obscures the external urinary 
meatus and brings into prominence the outline of the shortened urethra C Dotted lines show 
tho position of the meatus and the lines of the intended incision D The meatus has retracted 
consi lerably after the incision i. Shows the new position of the meatus after suturing F, There 
in now a complete absence of any curvature compare with A 
The subsequent steps of the repair should follow the Bucknall principle see Fig 206 

li dilatation is considered to he called for then it must be done either by the 
mtroduction of a very small laminana tent, such as is used in midwifery, or 
if there is difficulty in due arrangements being made as to adequate urination, 
a small silter cannula may be introduced into the orifice and left in situ for 
a considerable time This will lead to dilatation of the orifice and a permanent 
good result But in many even apparently tnfling cases of hypospadias some 
operation is called for of a cutting nature 

If there be a normal meatus present, as there often is advantage must be 
taken of its presence, and the new urethra should be so made that it enters 
into such a meidus In one case, however, an abnormal opening which was 
situated upon the glans just behind the position of the normal meatus, and 
had led to considerable obstruction to the passage of urine, was treated by 
the writer as follows Two circular incisions were made in the glans immedi 
ntel> round the orifice, one separated from the other by about one twelfth of 
an inch and a conical wedge shaped circular mass was removed of the depth 
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of about a quarter of an inch The edges of the e\ciBccl part irere brought 
together \\ith sutures and the woundhealed bj prjmar) union Tbo opentwn 
widened out the opening and the result so far as the case nis traced «as 
verj good 

This method of operating took account of only the widening of the orifice 
but more adi anced operations entail the formation of a new tube As before 
mentioned full advantage of any normal glandular meatus must be taken 
Its normal structure cannot be disregarded and its very special nature must 
be noted lu this connection W hen the opening is situated on the bodv of the 
penis or on the scrotum Bud nail s operation may be performed but this has 
one great disadvantage naraelj the formation of hair after the age of pubertj 
in any skin of the scrotum that has been used for the formation of the new 
urethra but the cases of the operation which were noted by the author were 
good as far as they were traced 

The wTiter has seen one case m whom a new urethra was constructed tJiat 
caused much inconvenience to the patient owing to the production of liair 
within the tube and this hair caused no inconvenience until nearlj the age 
of twenty one Hair however does not occur in the mid line of the scrotum 
and not at all on the penis so that advantage can be til en of this absence hj 
the surgeons keeping as close to the mid line as possible «o as to aioid the 
presence of potential hair The danger of hairs occtimiig m the urethra can 
be obviated by first of all transplanting the prepuce on to the front of the 
scrotum with its mucous surface upwards (Fig 206J If however the operation 
18 to be performed on an adult the hairs may be dealt with as a preliminarv 
step as indicated in Fig 206 Bucknalls operation is performed ns follows 
It IS most suitable for those openings that are placed at the junction of the 
penis and the scrotum The steps of the operation maj be left till later but 
an anssthetic is essential and precautions must be taken to know the exact 
functionating power of the kidnejs before the operation Deformities of the 
upper and lower urinary tracts are occasionallj associated together 

Before the operation potassium bromide 5 gr three times a da\ or less in 
the case of children should be given for about two dajs and the bowels arc 
to be opened After the operation the patient should be allowed to get up as 
soon as is reasonably possible in order that his attention may be tal en away 
from the parts concerned and in one case which occurred to the writer of a 
much more complicated condition namely ectopia vDaict the child patient 
w as w alking about the ward and playing with other children in the first tw enty 
four hours after tlie operation It may bo necessarv to adminster opium in 
some form after the operation and Parkers rule given to the writer verballv 
IS a very useful one One minim of the tincture for each year of the child s 
af'e and 1 mm added for the operation thus o boy of three would have 4 nun 
of tlie tincture The scrotum and the penis should be kept as high as possible 
after the operation almost on the surface of the abdomen Buckmll s ojicration 
maj now be described m particular The patient is hid on the table in the 
Iitliotomj position and a laige pad is placed under the buttocl s The neecs ary 
antiseptic precautions are taken W e shall suppose that tlie opening is situated 
at the junction of the penis and scrotum although this is not a common site 
The question of a suprapubic cjstostomy is verv apt to be raised iii this 
operation for although normal urine may be passed over a plastic wound 
w ith comparativ e impumtj yet its passage ma> be associated with pain and 
the confidence of the patient m the surgeon be lost 

An incision in the long axis of the penis is made on each side of the inid line 
and as close to it as is possible and external to this pnmarj incision a second 
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Sd ir S a i“b area .s loft on the s.de of the m.d hne of the pen.s 


Fio 206 

Bucknall s operation modified by transplanting propuee on to front of scrotum as a first 
step Tl e cat! eter shown in iii w removed at the end of the operation and a suprapubic 
cystostomy IS establishe 1 (\fr K tRs6ury U At(e s coee ) 

and scrotum Alternatively only one linear incision is made on each side of 
the mid line, with a short nght angled incision at each extremity This 
enables a skin flap to be dissected outwards (Fig 206) The anterior parts of 
the skin flaps and the raw area are brought into apposition with the posterior 
parts and the penis is thus laid on the scrotum The inner edges of the opposed 
surfaces are then united with catgut sutures and they are tied but not with 
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too frrpit tension TJie raw surfaces are then united r ith catgut sutures passed 
lA'inhertuNC TJieoutcredgesarethcnunitedwithsalmon gutsutures Plenta 
of sutures sJiould he used but ncier should thoj he tied tightlj for tliej easily 
cut throuph Itcfoie the « oimd has healed Fig 20(5 (iv) indicates an altemativ e 
method of suturing In this operation the penis is anchored to the scrotum 
After the parts haic healed the portion of scrotum which is forming the wall 
of th< new urethra is dissected up and its edges trimmed and if necessary its 
edges are secured with salmon gut sutures which arc remoaed on the tenth 
da\ or thereabouts In this o|ierntion then part of the scrotum is used for 
the formation of the new urethra 

The ditTieultj of adapting the edges of the scrotal part of the new urethra 
presented such dilTicuitj to the writer that lie has never followed this method 
although it marked a great advance in the operative procedures previousU 
adoiited 

The writer has been satisfied with comparatively simple methods and he 
here giv es an account of w hat he has done in the w ay of a simpler operation 
than tlint of Bucknall Ho does not pretenil that it is original and in fact 
it i>5 \ cr\ old Ad\ antage is taken of the presence of any normal meatus that 
ma\ ho present and the edges arc carefully guarded against possible damage 
An moi'ion is made on each side of the imd Ime about a quarter of an inch 
awa\ from it and it evtends as far forwards as to include the meatus and as 
far tuck ns just behind tlic abnormal opening At the posterior end of the 
incMon It IS allowed to converge towards the mid line and thus meet its fellow 
in the mid Imt beliuid tlie abnormal orifice It may have been necessary to 
dilate the opening before tlic operation in accordance with principles already 
laid down Another parallel incision is mad© on the other side of the mid line 
The risultant edges arc made to converge upon the mid line The inner edges 
of each incision are then raised upwards ond united to each other bv means 
of catgut sutures The raw area outside is then united across the mici line by 
means of catgut 1 embert sutures and the outer edges of the wound are united 
by means of fine salmon gut sutures which are introduced by the method of 
rdmond> 

The«e are really transposed Lcmbert sutures and ensure a w ide union of 
parts Plcntv of sutures must bo uscil but there must be no tension of the 
sutures except to secure proper apposition This operation may not succeed 
m attaining its purpose but the surgeon if he has failed will not operate 
again shortlv after the failure hut care should be taken of any bridge of 
tissue that mav be left as it may be most useful in further operations But 
anv surgeon will do well to remember what has already been touched upon 
nanicU the serious inferiority complex that may be set up by repeated unsuc 
cessfut operations for a congenital condition In only one case of perineal 
hvpospadias did the writer have a fatal issue and the very nervous condition 
of this patient and his behaviour before the operation led him to operate too 
soon ratlicr than too late He feels sure that it would have been better to wait 
and let the patient see tiiat jiaticnts did come hack from operations to their 
beds m a safe state The patient died with suppression of urme and it may be 
that the kidneys were not in a good functionatiug state but clinically this 
possihihtv w as not suggested until near the end 

Alany operations must depend upon tiio surgeons power of adaptation 
and this remark especially applies to the greater deformities and the names of 
Stiles and Moynilian stand out in connection w ith such use of special ingenuity 


and adaptability 

After no oiieration of the 


nature described should an instrument such as 
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a catheter be introduced As John Hunter pointed out one hundred and 
fifty j ears ago a catheter *n sttu is a foreign body and as such does harm to 
the heahng of any uound On the other hand the surgeon must never be 
tempted to perform preliminary penneal section of the bladder for the urine 
IS far too near the wound He must always perform suprapubic cystostomy 
and plan things so that the unne does not contaminate the wound As m 
other operations that have been described the patient should be allowed to 
get up as soon as possible and should occupy liis mmd w ith the usual u ork of 
the w ard The salmon gut sutures may be removed m ten days time or w hen 
union seems good 

It may be added that Willan of Newcastle has adopted most ingenious 
methods in transplanting ^ems with the object of reinforcing plastic methods 
hitherto described and form the skeleton of a new passage 

Saceulus of the urethra — This condition may occur either m the front of 
the urethra or m its first part but calls for small description now 

In the first place the glandular involution which forms the terminal part 
of the normal urethra maj not meet the mam part of the urethra thus making 
no connection with the urinary passage and thus a saceulus is formed but 
no urine collects m it and practically it may be disregarded here but it may 
cause some difficulty m catheterization especially in adult patients Much 
more important than this anterior saceulus is the posterior one which occurs 
m connection w ith the sinus pocularis of the prostatic region Attention w ill 
be given to this saceulus in another portion of this work (p 433) Suffice it 
here to state that such a saceulus may lead to false passages m the instmmenta 
tion of the patient especially m connection with the subjects of enlarged 


prostate 

Multiple urethrae — The meatal part of the urethra may grow bad wards 
without entering the normal urethra and thus two passages are formed and 
in a few cases such a passage may never acquire any union with the normal 
urethra but lies alongside of it Such a urethral duct may be the subject of 
gonorrheea and such cases are apt to be particularly resistant to treatment 

Congenital stricture — The writer has had expenence of three cases of this 
condition All the subjects were about the same age te fifteen years In 
none of them was there the slightest evidence of gonorrhoea or of trauma 
including not only actual rupture of the uretlira but also bruising of the passage 
walls In one of the hoys there could be no question of gonorrhoea As these 
figures imply such cases are not common but that they occur the writer is 
convinced They are possibly due to the junction of the meatal and penile 
parts of the urethra occurnng further back than usual 

All the cases did A\ell with simple dilatation of the stricture but in one 
case the stricture had led to ascending perinephritis on the right side and 
actual ascending nephritis on the left side The stricture was dealt with aery 
gently bj dilatation and after this the left kidney was widely incised and 
permanently drained After eighteen months the renal wound ceased to dis 
charge urine and the wound healed well After this the right kidney was cut 
down upon and the perinephric tissue was found to be suppurating It was 
w idelj^ incised but the kidney was not itself incised Later a stone developed 
m the right ureter or uas passed along it from the affected kidney This was 
removed and the wound has remair^ open m connection with the kidnev 
eter since but showed signs of healing when last seen ^ ery little urine is 
passed through the wound and the boy remains perfectly well thoiirrh actually 
he has reached manhood by now and has married and is the father of a healthy 
girl The w nter w ould humbly suggest that many cases that are now left to 
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(\ic Mith thi-< condition or that of other forms of stricture should be incised 
for ascending nojihntis Ton much attention is paid to the incision of the 
bladder m such cases and not to the more important and life sa\mg operation 
of incising the septic kidncis 

Small meatus — The meatus unnanus ma\ be fullj formed but very minute 
and no other dcformit\ inn\ be noted U is onlj %er> rarelj that it is not 
8\mimtncal being oxacth m the middle line in the %ast majontj of cases 
With the former congenital condition all the troubles of djsuna may be 
prc'-cnt and asccn<lmg nephritis mas follow upon such a condition When 
«ncli a small meatus i^ met with whilst cvstoscopj is contemplated or some 
ojieration inaoUing tlie pissage of a laige instrument the meatus should not 
l)C forcibh <hhtcd hut the \cr\ thin part which forms its floor should be 
di\ided with scissors backwards and upwards The instrument can then be 
introduced 

On the other hand t!ie meatus ma> be found to be larger than is usual 
hut m this state of tilings there is probably some mild deformitj such as 
concenlwl litpo'pidms Or the urethral passage nia} open at the central 
edge of the mestus thus cnhrpmg it 

A Ralph Thompsov 



390 TEXTBOOK OF GEVITO-UBINABY SITBGERY 

a catheter be introduced As John Hunter pointed out one hundred and 
fifty \ears ago, a catheter %n 8%tu is a foreign body and as such does harm to 
the heahng of any wound On the other hand, the surgeon must never be 
tempted to perform preliminary penneal section of the bladder, for tlie urine 
IS far too near the wound He must always perform suprapubic cystostomy, 
and plan things so that the unne does not contaminate tlie wound As m 
other operations that have been described the patient should be allowed to 
get up as soon as possible and should occupy his mind w ith the usual w ork of 
the ward The salmon-gut sutures maybe removed in ten days’ time or when 
union seems good 

It may be added that Willan of Newcastle has adopted most ingenious 
methods m transplanting veins with the object of reinforcing plastic methods 
hitherto described, and mrm the skeleton of a new passage 

Sacculus ot the urethra — ^This condition may occur either in the front of 
the urethra or in its first part but calls for small description now 

In the first place the glandular involution which forms the terminal part 
of the normal urethra may not meet the mam part of the urethra, thus making 
no connection with the urinary passage, and thus a sacculus is formed but 
no unne collects m it and practically it may be disregarded here, but it may 
cause some difficulty m catheterization especially m adult patients Much 
more important than this anterior sacculus is the posterior one which occurs 
in connection with the sinus poculans of the prostatic region Attention will 
be gi'ven to this sacculus in another portion of this work (p 433) Suffice it 
here to state that such a sacculus may lead to false passages in the instrumenta- 
tion of the patient especially m connection with the subjects of enlarged 
prostate 

Multiple urethrae — The meatal part of the urethra may grow backwards 
without entering the normal urethra and thus two passages are formed, and 
in a few cases such a passage may never acquire any union with the normal 
urethra but lies alongside of it Such a urethral duct may be the subject of 
gonorrhcea and such cases are apt to be particularly resistant to treatment 

Congenital stricture — The wTiter has had experience of three cases of this 
condition All the subjects were about the same age, t e fifteen years In 
none of them was there the slightest evidence of gonorrhoea or of trauma, 
including not only actual rupture of the urethra but also braising of the passage 
walls In one of the boys there could be no question of gonorrhcea As these 
figures imply such cases are not common, but that they occur the w nter is 
convinced They are possibly due to the junction of tile meatal and penile 
parts of the urethra occurring further back than usual 

All the cases did well with simple dilatation of the stricture, but in one 
case the stricture had led to ascending perinephritis on the right side and 
actual ascending nephritis on the left side The stricture was dealt with very 
gentlj by dilatation and after this the left kidney was widely incised and 
permanently drained After eighteen months the renal wound ceased to dis- 
charge unne and the wound healed well After this the right kidney was cut 
dovvn upon and the perinephric tissue was found to bo suppurating It was 
widely incised, but the kidney was not itself incised Later a stone developed 
m the right ureter or w as passed along it from the affected kidney This w as 
removed, and the wound has remained open in connection with the kidney 
ever since, but showed signs of healing when last seen Very little unne is 
passed through the wound and the boy remains perfectly well though actually 
he has reached manhood bj now and has married and is the father of a healthy 
girl The w nter w ould humbly suggest that many cases that are now left to 
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(he, with this comhtioii or tlwt of other forms of stricture s)io«!(l )>e incited 
for if'ccndmg nephritis Too much attention is pnul to tJie incision of t))e 
hlarhler in siich cases and not to the more iiniHirtnnt and life 8a\ing operation 
of inci--ing the septic kidncvs 

Small meatus — The meatus urmnnm maj he fullj formed but \cr^ minute 
and no other doforimt\ maj l>c noted It is onlj \orj rareh that it is not 
RMnmctncal, being etnctl> m the middle line in the \ast ma]orit\ of cases 
With the former congenital condition all tlie troubles of djsuria ma\ bo 
present and n«ctm(hng nephritis ma> follow upon rucIi a condition When 
such a small meatus is met with whilst cj^atoscopj is contemplated or some 
ojieratKm mvoK mg the pasasgc of ft large instrument the meatus Rhould not 
lie forcibly, dilated, but tlie \er\ thin part which forms its /loor «hould be 
dnided with j5cis.sors bnckwnnls and iipwanls The mstnimcnt can tlieii be 
introduced 

On the Ollier hand the meatus nift\ be found to be larger than is usual 
but m this state of things there is probably some mild deformity sulIi as 
concealed lijpospadias Or tbo nrctbml passage maj open at the %entral 
edge of the meatus tluis enlarging it 

A I’Aini TnoMisos 



CHAPTER XXXII 

INJURIES OF THE MALE URETHRA 


V ARIETIES — 

(a) Partial ruptures are internal interstitial or aponeurotic 
according to whether the mucous spongy or investing fascial 
layer is torn 

(b) Total ruptures are those m u hich all the coats ire involv ed 

(c) Incomphte ruptures are limited to a part of the circumference 
usually the roof remains intact (Fig 207 A) 

(d) Complete ruptures are those m which the whole circumference is 
broken (Fig 207 B) 


^ 4 * 64 ** 

A B 

Fio 207 

Ruptures of the urethra A Incomplete B Complete 
tr on L tu u and Paalrau ) 

Distbibutiov of varieties — In the penile section rupture is usually 
partial and in the pendulous part incomplete in the bulbo perineal part it is 
generally total and incomplete or complete with about equal frequency In 
the membranous and prostatic sections it is usually total and complete 

Course — The etlges of a tear of the mucous coat are contused lacerated 
and inverted The gap heals by granulation tissue and 
fibrosis hence stricture formation aggra\ ated by contact 
M ith unne and some degree of sepsis is the natural out 
come Laceration and hsematoma formation m the spongy 
coat lead to ftbrosis which accentuates narrow mg of the 
lumen If the fascial investment is ruptured there will 
be periurethral hoeraorrhage In total ruptures urine will 
extravasate unless prevented by surgical aid In complete 
ruptures the ends contract and retract The degree of 
stricture formation is determined by these antecedents 

RUPTURE OP THE PENILE URETHRA 

The pendulous section — i^TioLOOY— Crushing or bend 
1 cerntp I woun 1 of the mg of the peius whcn erect may cause contusion injury to 
pen lo retl r the urethra and body Wounds of warfare and those m 
M /“u crra “ Aicted by savage races many of which are part of a social 
or religious ntual provide the majority (Fig 208) 
Pathology — Haemorrhage may be severe sepsis in a resultant hematoma 
maj be tlie commencement of a spreading cellulitis Trauma to the uretlira 
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usually sliglit and «itli no great tendencj to stricture formation but rvith 
uouncls from transfixion or Jongitucimal incision stricture and fistula are likely 
tofoHou A large part of the oigan may be aaulsed in ivounds of uar or other 
«^^e receised in an air raid \iclim under my care the penis uas completely 
amputated b\ a bomb splinter which additionally ploughed through the 
pormeum and destroyed the posterior urethra 

Treitmevt — Sc\ere liTmorrhagc may be arrested by a firm bandage 
around the w hole organ and this is more effective if everted against the counter 
pressure of an indwelling catheter The edges of wounds should be trimmed 
and sutured preferabK in a transverse line to reduce the tendency to stricture 

The penneo-bulbar section — -Etioloov — The rupture is caused by com 
pression of the tube between an evternal force and the unyielding background 
of the pubes and triangular ligament sucli as results from fails astride a rope or 
narrow beam The degree of the force does 
not nece>sariiy govern tlie extent of injury 
as in three personal case^ A middle aged 
colonel of light build slipped while getting 
over a low stile lus perineum meeting the 
cross bar A few- hours later I found a com 
plote rupture the deep end having receded 
H m and through the triangular ligament 
A hov of N whilst making a run at cncket 
caught the end of lus bat in the ground and 
so forced the butt of the handle against lus 
perineum Several weeks later uhensentto 
me suprapubicdrnmago had been established 
for an impassable stricture I excised the 
stnctureeucecssfully hv the HamiltonRussell 
technique (see p 401) A doctor friend fell 
astride the eilge of a narrow metal plate and 
within a short time he noted hannaturia 
’^licturition remained easy and as no penneal . , 

swelling apiieared non operative treatment 
wnsadopted and was provetl justified by the 
result Warning as to a future stnctiirc was 
diih given 

Symploms and signs — Bloo<l usually escapes from the meatus or mixed 
with urine wiien micturition is possible Acute retention is present m complete 
and in most cases of incomplete nipture it is due to interruption of the mucous 
coat Bw elling from contusion and hamiorrhage and to reflex sphincter spasm 
Owin'’ to this protective spasm extravasation is delayed Pam is proportional 
to bl-Tdiler distension Extravasation is recognized by local and constitutional 
clianfes I ocallv a perineal swellir^ which is at first more easily seen than 
felt develops Ihis may arise from extravasation of blood or urme or be 
merelv the result of superficial contusion If due to unne extravasation it 
will rapidlv increase in size and spread to the scrotum penis groins and 
abdomen (Fig 209) Constitutionally extravasation of urine produces a 
toxajmia characterized by hiccough or vomiting pallor and many of the signs 

°^\°iuptured urethra may be symptomless and unsuspected until signs of 
a stneture arise after pcrliaps a lapse of years 

Diagnosis — The methods employed are applicable m all ruptures of the 
uretlira 




394 


TEXTBOOK or OFNITO SUKOFll\ 

(i) Nature of injury — The precise details of the accident should ht 
ascertained a force directed against the perineum acting from before back 
Mards hazards the bulbar section one from behind forwards the membranous 
the urethra in either case being compressed against the imbes Gross fractures 
of the pelvic girdle account for the majority of ruptures of tlio posterior 

(ii) Disposition of extrv\ isition of urinf — ^^Jlen in tJio superficial 
planes this is easily recognized Where originating from a rupture tlccp to 
the urogenital diaphragm or spreading deep to it from tlic superficial planes 
in consecjuence of cleavage of the triangular ligament its existence maj be 
problematical suggestive constitutional disturbance maj arouse suspicion 
In obscure deep extras asation suelhng or resistance in!l Dientuall> appear 
abo\e the groins in the lower hjrpogostriuni and rectallj abo\c the prostate 
Skin discoloration in front of the anus may be noted Occasionally an aceumula 
tion in the cave of Retzms extends up into the hj pogastrium ns a swelling 
resembling a distended bladder 

Emuence of fractured perms — P roof of this is nn important step 
towards diagnosis of the ruptured posterior urethra and is supplied b> rccogm 
tion of altered bony landmarks and crepitus on examination of tlic palpable 
pelvic girdle incluamg those parts felt from the perineum and by the rectum 
(i\) Radioorafiiy — This will define tlic bone injurj 
Contrast radiography — ^Tlus is seldom of practical \nluc Excretion uro 
graphy may show an area of cxtra\asation Direct urctlirographj like nil 
investigations requiring the introduction of fluid under pressure is Imrmful 
and should never be employed in the early stages its use is deferred to the 
time when surgical closure of a fistula is contemplated 

(v) IIrfthroscop\ — This is of little help since Msuahzation without air 
or fluid distension both of which introduce dangers is unsatisfactor\ In 
diagnosis and treatment of strictures direct inspection maj plaj axerj import 
ant part especially with the aid of the posterior urethroscope 

(m) The use of the cxtheter — It is better for this to bo deferred until 
Its passage can be tried by an experienced surgeon m possession of a suitable 
instrument under appropriate surgical surroundings and prepared to proceed 
with any operative steps that may bo indicated The outstanding risks are 
of increasing the damage already done by conxertmg an incomplete into 
a complete rupture — the attenuated roof is a frail bond of union — and of 
introducing sepsis On the operating table the surgeon must pass a catheter 
to ascertain the position and degree of trauma to enable him to decide 
his procedure 


RUPTURE OF THE POSTERIOR URETHRA 

^tiology Contusion of the perineum may rupture the membranous 
urethra ind^ependently of or in continuity with a permeo bulbar rupture 
Fractures of the peh ic girdle or dislocations of the sj mphysis pubis are respons 
ible lor the majority of injuries to the posterior urethra yet it appears that 
the urethra escapes in 90 per cent of such skeletal traumas akeley (1929) 
found the incidence of urethral rupture to be JittJe oier 5 per cent 

Pathology— The membranous part may be tom by the splintered rami 
(Fig ^10) or by the triangular ligament the prostatic is more liable to iniurj 
from fractures or dislocation of the pubes or to be guillotined by the deep 
lajer of the tnangular ligament Supported by the compressor urethr® 
linear alignment ot the tom ends of the membranous section 13 preserved but 
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m the prostatic section there is no such support m the latter the pubo 
prostatic ligament jields and blood and unne escaping behind the symphjsis 
force the prostate upwards and backwards thus breaking alignment winch 
only appropriate surgical intervention can restore Unne irill evtraiasate in 
the same direction as with extrapentoneal rupture of the bladder (Fig 209 
see p JIO) or may reacli the superficial perineal planes when the urogenital 
diaphragm no longer acts as a barrier Extravasation preludes cellulitis 
abscess formation and fistul-e Fractured bones by contact with septic unne 
become infected osteomyelitis and necrosis follow 

Symptoms and signs — Retention of unne is absolute Less blood escapes 
from the external meatus than with more distal ruptures Shock and pain 
from retention and fracture nro marked External signs of extravasation are 
delayed perianal bruising may appear as an early indication of it 



irrani It u«u tnd r«s( «t ) 

Difierential diagnosis from exlrapentoneal bladder rupture Ins often to be 
postponed until the operating table m obedience to the veto upon preliminary 
catheterization Pehic cellulitis and venous thrombosis may both simulate 
p\tra\ asation of urine the former however usually shows higher pvrexia 
and the latter more marked cedema of the penis and scrotum 

TREATMENT OF RUPTURED URETHRA 

First aid — (0 ith normal micturition and no perineal sw ellmg tiiree days 
rest in bed is ordered A perineal swelling although only hemorrhagic 
should be incised Passage of a catheter is unnecessary Do nothing above 
all no exploration (cathetenzation) Alanon (1921) 

(ij) tilth retention a distending bladder should be aspirated witli an 
exploring syTinge or intubated by the closed trocar cannula metliod the eaie 
of Retzius being also drained 

Operations of repair — It is often open to question whether (a) to expose 
the rupture early at the nsk of findii^ tissues unsuitable for neat toilet owing 
to contusion and unequal to supporting sutures or (6) to delay hoping for 
local recovery but at the same time condomng to wider separation if the 
rupture w ere complete Vt hen the prostatic urethra is injured delay is only 
justified by inability to withstand operation In all operations passage of 
a catheter is the first step . , , , 

(i) If a catheter withdraws several ounces ot retained unne it should be 
tied in for forty eight hours A penneal swellmg should be drained Sloughing 
of the urethra recorded when this method is adopted may be due to the use 
of too large a catheter or to imperfect penurethral drainage 
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( 11 ) If a catheter is checked near the tnangular ligament, external urethro- 
tomy 18 required the Trendelenburg hthotomj posture is adopted (hig JIl 
and a Glutton bougie substituted for the catheter The scrotum is retracted 
by pinning it around the penis The end of the bougie is felt for in the perineum 
or per rectum to judge tlic location of the rupture The incision « ill be nie<Jm}, 
centred over the rupture when this is bulbo-ineinbranous, as in the majority 
(Fig 212) or curved and tranaversewhcninembrano-prostatic When exposed 
the bougie s end will disclose the type of rupture 




>ir 212 

IncHion tor oxplorntion of niptiirc of 
the hnibotii) urethra AUo for 

impa«-«ahIo stricture where incision or 
excision H required T) o wrotiim H 
tetrocled bj clips and a tMicelhouse 
•tan IS tn ttlu 
(Courtu) ef C A VVeHi ) 

IJ tnemnphte, withdrawal dis- 
plays the roof and allows passage 
of a director (the Teale’s gorget 
may be used) towards the bladder 
to aid passage of a catheter 
Lacerated edges of the tear may be 
conservatively trimmed Sutures 
are not required unless the roof 


, , , appears frail, when tension may 

be eased by one or two stitches in the lateral walls It should be remembered 
that restoring the legs to their normal position reduces tension and in fact, 
as Kutherlord has pointed out allows apposition of the edges in most cases 
I delay knottmg stitches m any operation upon the fixed urethra until the 
legs are lowered, preparatory to this the ends are held in forceps aiany 
surgeons omit the indwelling catheter I prefer one for forty eight hours and 
expenence has not taught me that sepsis and stricture formation are thereby 
promoted Suprapubic drainage js favoured even in the less severe incom- 
plete ruptures by the majority of surgeons to day , unne deviation lessens 
the tendency to stricture 
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If complete, tlie bladder ^ould be immediately opened and a curved 
instrument passed in retrograde fashion to disclose the proximal end (Fi" 
213) The mobihzed extremities of the whole thickness of the roof are trans 
fixed with sutures (usually three) of 00 catgut which are held in forceps an 
additional stitch in each lateral wall maj be desirable All are arranged to be 
knotted on tlie mucosa as the legs are lowered A catheter is passed along the 
w hole length of the urethra to the bladder and held by a supportmg stitch to the 
abdominal wall, it will be retained for a week The bladder incision is closed 
around a Winsbury-White tube 

If the memhrano-prostaUc 
urethra ts torn, usualJj at the 
apex of the prostate, suturing 
IS seldom possible and reliance 
must be placed upon a “ splint 
catheter to preserve alignment 
Transxesical, retropubic and 
penneal manceuvres have been 
described to manipulate it into 
position Tlie displaced proslatie 
urethra maj be retluced by 
digital pressure inthm the bladder 
(Ncligan 1941) and so allowing a 
steel bougie passed from the penis 
to traverse the whole iengtn of 
the canal In one case I was 
able to manipulate a curv ed steel 
bougie into the bladder by reduc 
mg the backward displacement of 
the prostate vnth a finger in the 
rectum A rubber catheter can 
then be attached to its end and 
placed m position as the bougie 
is withdrawn A method I have 
found useful is to bnne the ends 
of penile and retrograde bougies 
out through the perineal wound 
and to thread ov er each the open 
ends of a length of plain (22 Fr ) 
rubber tubing, these are drawn, respectively, up into the bladder and down 
the distal urethra Splint catbetenialion is continued for at least a fortnight 
Beplaceinents can be effected b> the railroad technique 

The retropubic space and other areas of extravasation must be thoroughly 
drained Primary suprapubic deviation of the iinnc by aspiration or intubation 
may be all that is pos«ible as a first aid measure 

Beconstruction is an arduous task in cases improperly treated in the initial 
stages, when perhaps failure to restore continuity has Jed to retention of 
suprapubic drainage In them will be found an indefinable fibrous mass 
occupying the interval between the rami and welded to them It may extend 
to the bladder base and is often the seat of nnnary fistula? Ruthless removal 
of this mass is the first step taking care to preserve any lumen that can be 
disclosed by supporting bougies, retre^rade or passed from witiiout Union 
between the distal end and the stump of the prostatic urethra or the bladder 
neck may be procured by the methods of Watson (1935) or of Young (1042) 



Fmile ami retiogrado instruments used to define 
the laeerat^ eti^ of a niptiired urethra A similar 
le IS It useful step in the course of operations 
for imparaable gtriptures 
{Troa P Irtl/im erul Pin > I> Arty McCres) 
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Hamilton Bailey ( 1930 ) and Wells (1941). adopting 

reported successes The distal urethra is separated as far back as POs^iWe and 
split horizontally uith the formation of flaps " ^“8" “ 



(Ttom Suryery 0/ Vod4rn 'fTcrfatt Bail»> ) 


be sutured to the stump 
of the prostatic urethra or 
to the bladder neck , the 
remainder of the circum- 
ference IS formed by the 
process of natural repair 
Continence after this opera- 
tion 18 doubtful In Young’s 
method the corpora ca\ern- 
osa are separated from their 
attachments and shortened 
drawing the penis under the 
pubic arch and so procuring 
contact of the parts to be 
anastomosed The altema 
tivo to these or similar 


devices, other than permanent suprapubic drainage, is ureterocolostomy 

An orthopaedic sling suitable for treating pelvic fractures complicated by 
trauma of the lower urinary tract in the early stages is shown in Fig 214 
Some prefer the Watson Jones plaster spica 


INJURIES OF THE URETHRA FROM INSTRUMENTATION AND GUNSHOT 
WOUNDS 

Instrumentation — Passage of rigid instruments may traumatize a diseased 
or normal urethra by penetration or by splitting 

The diseased urethra — Strictures and prostatic enlargements provide 
the commonest examples (i) WitJi slnclures narrow instruments may pene- 
trate the urethral wall causing false passages which may be submucous 
interstitial or periurethral forcible dilatation with too large calibre mstru 
ments engaged in a stricture may split the inner coats longitudinally, as a 
finger may split a tight kid glove (a) With prostaUc obstructxon the accident 
may happen in the presence of either the simple or malignant gland Penetra- 
tion into the gland substance may result from forcing a bougie the tip of w hich 
IS engaged in a pocket either distal to a prominent adenoma or to a transv erse 
ridge (Guthrie s bar) sometimes found at the bladder neck I have know n such 
penetration transfix a middle lobe projection making a burrow through w hich 
catheter drainage of the bladder was successfully earned out for a w eek * At 
my subsequent enucleation of the gland the false passage within it was well 
defined Transfixion may occur with the carcinomatous gland instruments 
having found their way into the periurethral tissue the rectum and even into 
the peritoneal sac 

iiiE healthy upethra — ^A narrow instrument may pierce the floor of an 
ov er-large crypt or lacuna but the most frequent traumas often unnoticed at 
the tirne, occur as splits of the mucosa from the injudicious use of instruments 
of too broad a calibre , cystoscojies, endoscopic apparatus for prostatic punching 
or resection, hthotntes and the Bigelow cannula are the common offenders 
Gunshot wounds of t^he urethra — ^The nature of the wound will vary with 
tlie typo of missile Though lacerations are more to be expected with H E 
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fragments nflo bullets may mthrectly cause almost as severe havoc it tracturmv 
the pelMC ginlie ® 

t ntrj and o\it ^^ollnda majr be hypogastnc inguinal sacra! gluteal or 
m the upper thigh uitli injury of any Btractore in the missiles path thus 
bones ies‘=iels nenes anus rectum or the bladder may be simultaneoush 
imohed the peritoneum and its contents may not escape the e^temal 
genitals are particularly exposed to injury 

OUNDS OP THE FREE PEMLE URETHRA lia\e been considered (p 392) 
WolNDS OF THE TERINEAL MEMBRANOUS AND PROSTATIC URETHRA — 

The e more comnionlj result from gunshot fracture of the pelvic girdle In 
some recorded cases the missile uas found lodged in the prostate m others 
jn t)ie urethral lumen in either case eansing retention of urine 

PvTiJOLOOi — This IS an addendum of the characteristics of ivar uound 
sepsis complicated bj the reactions to unnary extraiasation varjing mth 
its duration of stagnation and to the raised tension established haimorrhage 
and the gas product of anaerobes further raise tension and multiply the local 
destructive effects A laige urethral laceration will allow free superficial 
escape of urine and gne vent to inflammatory discharges so modifying con 
stitutional and local effects Simultaneous involvement of the rectum or anus 
establishes a subcutaneous fistula or n cloaca like superficial -wound from which 
unne and fa?ces escape A minute sliell fragment or a bullet maj cause a total 
but incomplete urethral rupture compatible with micturition yet allowing 
extravasation 

SvMPTOMS — ^These are practicallj the same as described on pp 393 
and 

Diagnosis — The catheter will play a more prominent part than in sub 
cutaneous ruptures dangers incurred by its use arc small m comparison with 
the damage the uretlira is hi ely to have sufferevl from the violence of a missile s 
injurv Routine methods (p 394) ranged under this heading are employed 
as the cases and circumstances indicate 

Trevtjient — Excision of as much of the wound track as is within reach 
minimizes sepsis reduces the tendencj to fibrosis and promotes more rapid 
healing subsequent plastic repair will thus be simplified Drainage of extra 
vasated blood and urine and incision into areas of cellulitis must be thorough 
Powders of the sulphonannde compounds applied locally limit spread of mfec 
tion Toilet of the urethral wound is seldom helpful m the early stages 
vnble from non viable tissue is difficult to determine sutures would not hold 
Young (1942) supports the use of the indwelling catheter on the evidence of 
ca«e reports from the 1914 ISwar Suprapubic drainage is generally advisable 
octaaiowaUjf a. large penueol w ound tna\ be used for bladder drainage 

Note — Effect of sulphomimde dertialives — Today when it is customary 
to U'se these orally or locally prophylactically and therapeutically for any 
injurj liable to septic sequel* it should be recognized that the characteristics 
of urine extravasation may be considerably masked and therefore overlooked 
Fever and toxic phenomena may be absent alteration of skin colour delayed 
for several dajs examination merely giving a suspicion of deep induration 
and superficial cedema Occult extravasation none the less will be exercising 
its usual destructive effects and when exploration is eventually made a far 
worse condition of tracking sepsis and tissue death may be found than was 
expected from the vague signs This note is added not to put an embargo 
on the u?e of tliese very valuable substances but as a warmng of a possible 
pitfall Penicillin may similarlj obscure although minimizing the ill effects 
of a concealed escape of urine 
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treatment of traumatic strictures 

or IS tortuous 



Fig 215 

Stepn m F^tcmnl Urethrotomy Tor inciston of atricturo The Wheelhouse operation 

A, Incision exposing bulbocavemosus B Urethra opened in. front of Btricture 
C Stricture laid open Inset shows catheter in ««tM after incision of stricture 
0 rom V ‘faun ef the I rethn and Pen • D Arcy McCrea ) 

Operative treatment may be necessary where excessive fibrosis m and around 
tlie urethral wall renders dilatation ineffective Internal or external urethro- 
toinj may be cmplojed The former serves in the milder cases distal to the 
urogenital diaphragm The latter is reserved for the more fibrotic tj pes and 
where the stricture is only passed with difficulty or is impassable , incision 
or excision is at the surgeon s disposal, and either is applicable to any part of 
the urethra Tlie special methods a\ailable for the prostatic urethra have 
been mentioned (p 197) 
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Post operative dtlalaiton of traumatic strictures must bo accepted os tlie 
rule w Inch applies equally to the most mild and to the most se\ ere 1 ho length 
of interval between the dilatations must be decided in each individual case 
and there is no time signal for discontinuance of such treatment it appears, 
however that with the progress of time indeed after the first twelve months 
the tendency to contraction is much diminished in conformity with this 
peculiarity of fibrous tissue elsewhere 

The surgery of repair for closure of flstulai and reconstruction of uretliral 
defects is on p 408 

John Everidoe 
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CHAPTER \\ \TTT 


FOREIGN BODIES, CYSTS AND FISTULffi OF THE 
MALE URETHRA 

FOREIGN BODIES IN THE MALE URETHRA 

T he number and \anetv of foreign bodies found m the urethra and 
bladder (see p 334) are legion although rare m regard to the number 
of patients seen Most foreign bodies in the urethra have been intro 
duced through the external meatus Sometimes the foreign bod 3 i6 the re&ult 
of instrumentation A filiform guide maj become detached from the follow er 
hut this generallj reaches the bladder This accident maj be due to the fact 
that the connection is worn and unfit for use or to a faultj and loose screw 
connection That firm umon is present should be accurateh determined 
before the follow er is passed Many screw connections have faulty and mac 
curate threads due to lack of engineering standardization amongst instrument 
makers and unless the surgeon is mecliamcall^ minded and realues this and 
tests the connection meticulously before use catastrophes will occur A gum 
elastic catheter which has perished may al»o break and a portion be left in 
the urethra A hthotrite has been known to cause trouble and become a foreign 
bod^ the mechamsm failing to work when the blades were open in the bladder 
In children a foreign body may be introduced into the urethra as a result 
of mischief or inquisitiveness eg ». pea a fruit kernel or a thread of wire 
The same occurs in the nose or ear Usually however the patients are mental 
defectives erotics or the inmates of lunatic asjhims Wire wav candle 
grease pms chalk and pencils have all been found The cluef culprits are 
erotic adolescents the type who indulge in masturbation Sometimes the 
introduction of foreign bodies such as wax and candle grease is resorted to in 
an endeavour to check nocturnal emissions or to prevent discharge when 
gonorrhoea is present An abnormal mind is obviouslv the author of either 
procedure 

It IS difficult to explain how a foreign body ascends the urethra and passes 
tlie external sphincter Efforts to extract it milking the penis alternating 
erection and relaxation are possible explanations A flexible wire passed 
along the urethra and into the bladder may be full^ pulled in as a result of 
the bladder filhng and emptying As the bladder contracts the wire will 
be kinked and folded together which will prevent its extrusion Filling of 
the bladder will allow more of the wire to be pulled in especiallj if it 
becomes entangled in a trabeculation m rugas or bj perforation of the raucous 
membrane 

Comphcations of foreign bodies in the urethra ate rare Urethritis abscess 
fistula hairaorrhage and d^suna occasionallj occur \ er 3 often the duration 
of a foreign bod 3 is short the flow of urine being sufficient!} strong to eject it 
Diagnosis — This can usnallj be inferred from a lustor} of the case but 
X ra 3 S palpation or urethroscop} will make the diagnosis certain 

Treatment — If a foreign bod} can be palpated w ithin 3 m from the meatus 
an alligator forceps will often suffice for its grasp and removal In other cases 

o ^ liyt 
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an operating urethroscope can be used, the foreign body seen and grasped 
bj forceps and extracted Occasionally in the prostatic urethra the foreign 
bod\ can best be pushed into the bladder by a large bougie and remo\ed 
suprapubtcally or u ith an operating cystoscope A broken gum elastic catheter 
IS most easily remo\ed suprapubicaUy Rarely a perineal urethrotomy Mill 
be necessary This n ill be essential m the case of a retained lithotrite, and also 
an engineer assistant to di\ ide the shaft, after which one part w ill be removed 
suprapubicaUy and the other withdrawn through the meatus Wax or candle 
grease which fails to come away with forceps can be dissolved with xylol, 
1 oz of which is injected into the urethra This is retained for an hour by 
clamping the penis and on remo\ing the clamp the xylol with the dissohed 
foreign bodj will flow away The urethra should then be irrigated, although 
xj lol IS seldom irritating to mucous membrane A pm is easily removed It 
IS generallj introduced head first To remove it the pm is manipulated and 
the point thrust through the floor of the urethra and penis It is then reversed 
and gently pushed along the urethra towards 
the meatus, when the head can be grasped 
and the pm extracted 

CYSTS OF THE URETHRA 

Cysts of the urethra are not uncommon, 
but they so rarely give rise to symptoms that 
they are not suspected although often found 
m urological clinics at routine urethroscopio 
examinations They may occur anywhere 
m the urethral canal where glands or ducts 
are present, and may be Targe or small, 
single or multiple The commonest site is 
the prostatic urethra 
Tta 217 JEUology and pathology — Cysts of the 

Urothrowopic view of the internal urethra are mostly retention cysts Gland 
meatuv showing multiple cysts ducts become blocked by inflammation and 
(Froii ci/xfat « cjr-rfo»fep{f i. Cann* Kvaii) the gland aciui enlarge coalesce by the 
destruction of intervening tissue and thus 
form a cj at Usually only the orifice of a duct becomes occluded, in which case 
the duct will become cystic Cow per s gland itself seldom dilates and becomes 
cystic because it is closely surrounded by muscle, but the duct whicli lies under 
the mucous membrane of the bulbous urethra ^ chiefly affected The largest 
cj sts in the urethra are those of Cow per s ducts or m the prostatic urethra near 
the internal meatus where the cy'st can be extruded into the bladder and readily 
enlarges because it becomes free from surrounding pressure Cysts of the pro- 
static urethra may be v ery numerous but they are alw ays small, because of the 
firm pressure exerted by the approximated lateral lobes Sometimes the cysts 
have the appearance of small glistening pearls embedded m the mucous mem- 
brane A evst 19 usually distended with a x>ale milky or yellowish fluid which 
contains no formed elements The wall of a cyst may be so thin that the passing 
of a steel bougie will rupture rt Often, however, the wall is thick and tough, 
and consulerable ful^ration w ill be necessary for its destruction A past history 
of gleet ami gonorrhea is obtained m most cases when cysts are found At 
autopsies of the newly born, cysts have been found springing from the sinus 
pooulans They are probably retention cysts duo to some developmental 
malformation 
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Cists niaj sometimes form as a result of submucous accumulation of 
Ijmphoitl cells uhich later undergo central liquefaction These generallv 
contain a pile \ellov. fluid Thej usually occur in the prostatic urethra and 
at hrst appear ns pale raised areas surrounded by hjperccmia They ma\ be 
round or oitI the long axis being aliiajs m hue inth the urethra never 
tnnsierseli and are chiefly found m the floor of the urethra They are 
ijniphocj'sts due to a tuberculous toxin liberated from some distant active 
focus ^ crj rarely t]ie tubercle bacillus has been found in the local lesion 
Tiie«e cj sts do not respond to local treatment but always recur so long as there 
IS an aetiie focus of tuberculosis The general appearance 19 that of chronic 
follicular prostatitis and if local treatment and prostatic massage fail to cure 
the condition then the existence of a toxic Ijmphocjstic lesion should be 
consulered 



A c>9t can aliiajs be distinguished from bullous cedema by the fact that 
\erj fine lessela can always be seen coursing along the surface of a cyst 
whereas bullous cedema js avascular 

An adenoma mav undei^o degeneration and give nse to a cyst 
Cl SSIFICATIOH — Cysts may be coi^emtal or acquired The former are 
sometimes found at autopsy in the newly born and in the hving infant may 
be inferred if there is tw o or three days delay in voiding urme and a slight 
\ ellow ish discharge precedes the onset of micturition or occurs during catheter 
ization Congenital cysts are situated m the region of the sinus poculans and 
the common ejaculatory ducts They are retention cysts due to occluded duct 
orifices the result of some developmental error 

Acquired cysts are generally retention cysts due to inflammatory occlusion 
of duct orifices but sometimes result from cellular degeneration The following 
varieties are found Cow per s gland cysts Littre s gland cy sts cystic adenoma, 
cystic dilatation of the sinus poculans or of the common ejaculatory ducts 
retention mucous cysts ,, , , 1 * j j 

Symptoms A cyst of the prostatic uretlira which has become extruded 

into the bladder may act as a ball valve and cause acute retention of urme 
In other cases a certain amount of urmary stasis may occur with subsequent 
infection cystitis and urethritis 
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A cjst of Co^vper s gland may rarely be so large as to form a prominence 
in the penneum It maj irritate the external sphincter and so give rise to 
s} mptoms of spasmodic stneture 

Cjsts in the region of the \erumontanum are often associated with sexual 
neurasthenia impotence and premature ejaculations 

Chieflj the symptoms of urethral cysts are those of mild urethritis eg 
frequent mictuntion burning feeling at the external meatus on cessation of 
the act a gleetj sterile discharge sometimes slight haemorrhage on mstru 
mentation and a dull ache or pain and discomfort in the perineum 

Diagnosis — This can onlj definitely be made with the urethroscope 
Cowper s duct cjst will be seen as a fusiform swelling on the floor of the bulbous 
urethra It may be single or multiple and if the cjst has ruptured then one 
or two large openings maj be seen resembling false passages Differentiation 
between the two conditions cannot always be made unless the smooth lining 
of the cj at is ^ isible Possibly many an assumed false passage is a ruptured 
cjst of Cowper s duct 

C^sts of Littres ducts are small and multiple and are to be found m the 
antenor urethra Thej are often surrounded bj slight hyperaemia The 
commonest site of cysts is the prostatic urethra usually m the floor or attached 
to the free border at the internal meatus Here a lai^e solitary cyst may be 
seen protruding into the bladder or multiple cjsts each the size of a small pea 
in the floor of the prostatic urethra cysts are small and numerous and granula 
tions and patent ducts maj also be seen The condition often resembles one 
of chronic posterior uretlintis or follicular prostatitis 

Treatment — Small cjsts maj be ruptured and the condition cured by a 
course of dilatation with large steel bougies Glutton 28/32 or with Kollmann s 
dilator fullj extended An mtra urethral injection ot acriflavine or argyrol 
should be given after each dilatation to lessen possible infection large 
casts sliould be fulgurated and destroyed with an electrode passed through 
an operating urethroscope It is not sufficient merely to puncture the cjst 
or it will reform The whole cjst wall must be destrojed A CowTicrs duct 
cjst can he successfully treated urethroscopicallj but if it is a cyst of the 
gland which causes a swelling in the penneum then it must be dissected out 
through a perineal incision 

FISTULA OF THE URETHRA 

Etiology and pathology — Fistula of the urethra is not as common as it 
u«cd to 1 e because patients earlier attend for treatment and so the conditions 
w Inch lead to fistula arc less Iikclj to occur e g neglected stricture and inflam 
ination The causes of fistula arc trauma inflammation and new grow th 
Ti vUMA — Internal injury to the urethra may be caused by calculus foreign 
bo<l\ instrumentation electro coagulation or chemical agent 

An impacted urethral calculus maj cause pressure necrosis and sepsis 
riie urethral wall perforates unne leaks and the resulting smus become® 
inkctea and forms an abscess which may burst externally A small jagged 
abrade the urethra while m transit and lead to a similar condition 
riie fistulous ojwning is not always m the penneum but often in the pendulous 
part or at the root of the penis dorsallj Ffforts to extract the calculus may 
cau«c more senous damage to the urethra than if it were left to Jsature for its 
extrusion or removed at a formal urethrotomy 

A lar}.c solid foreign hodj maj become impacted and react simdarlv as 
a calculus A pin nail wire sharp or rough implement may pierce or tear 
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gives rise to no symptoms urine passing normally w ithout any escaping through 
the fistula If fluid is injected through the meatus however it will leak 
through the fistula 

Tuberculous urethritis is relati\ely rare but when it occurs destruction 
IS extensile It gives rise to multiple fistulae with ramifying tracks suppura 
tion and massi\ e induration W hen it occurs it is generally associated w ith 
marked genito urinary tuberculosis 

JvEOPLASM — Carcinoma of the urethra may not be recognized until the 
stage of fistulfe and is often only diagnosed after microscopy of curettmgs 
from these It is sometimes difficult to say whether a carcinoma has arisen 
m a fistula or merely m\aded it The question however is of no practical 
importance for tlie prognosis is bad in either case 

Symptoms — ^These are self evident An escape of urine from the perineum 
or rectum or bubbling of gas through the meatus is unmistakable A blind 
fistula or urethral sinus can only be diagnosed with certainty at operation 
although a urethrogram will sometimes suggest the condition A swelling 
forms in the perineum and ib incised It may be a simple abscess In most 
cases however pus and unne are liberated which indicates rupture of or 
leakage from the urethra A stricture is generally present 

Treatment — This will depend upon the nature and extent of the fistula 
There is no formal operation but each case needs study and the remedy will 
depend largely upon the ingenuity of the surgeon There is one essential 
however requisite for the success of any plastic operation upon the urethra 
That IS the complete diversion of the urinary stream which can only be fully 
obtained by suprapubic drainage of the bladder An indwelling catheter not 
onlj fails to prevent unne from trickling down the urethra and so soiling and 
irritating the line of suture but it also causes a certain amount of urethritis 
which normallj a healthy urethra can cope with foi a limited time without 
much harm but which defirutely prevents union in a plastic operation and 
thus IS mimical to successful repair Ko plastic operation should be attempted 
while sepsis is rampant General and antiseptic treatment will be necessary 
as a preliminary Urethral mucous membrane proliferates rapidly much 
quicker than skin epithelium and so the encouragement of a granulating surface 
is useful 

Many cases of fistula are cured by simply draining the bladder cauterizing 
the fistula and dilating a stricture 

A small penile fistula near the corona if it does not lealc urine may be left 
alone for tw o reasons Firstly it usually causes no discomfort or disability 
and secondly the tissues are so thin that a primary repair operation is likely 
to fail and subsequent operations will be unsuccessful because of the avas 
cularity of the scar tissue This type of fistula should only be operated upon 
if unne escapes or if it becomes a cause of sterility The operative procedure 
IS as follows — 

1 Excise the fistulous track 

2 Separate the mucous membrane from the submucous tissue and 

stitch the mucous membrane together with fine catgut 

T Separate the skm from the subcutaneous tissue 

4 Suture the deep tissues togetlier 

5 Suture the skin 


The lines of suture rnust bo so planned that they cross but do not oveilap 
Any of the operations devised for the closure of a hypospadias may be made 
use of in the treatment of penile fistula Often several operation may be 
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necessary before a success m obtuned The difficulty m operatne treatment 
IS the thinness and lack of tissue to be dealt with 

Fistula at tiie root of the jiems on the doremn is generally single and often 
heals after the track is eaiitcmed avith silver nitrate or the electric current 
Perineal fistul-e must bo operated upon unless malignant disease is present 
Preferabh the cndotliernu knife should be used so as to control hiemoiThage 
and minimize sepsis All hstulous tracks must be broken down so that one 
large cavity is formed instead of seaervl small ones As much as possible of 
the indurated tissue should be e\ei<«ed so that the caanty aall have shelving 
sides or become almost a flat surface The wound should be packed lightly 
with gauze soaked m aenflavine m glycerine (I m 1 000) and allowed to heal 
by granulation If a stricture is present internal urethrotomy should be 
earned out first or, if this is not possible treatment should be as described for 
cvternnl urcthrotomv 

If much tiasuc inv oh mg the scrotum and base of the perns has to be excised 
then when a suitable granulating surface has developed a certain amount of 
skin grafting will be helpful in minimizing the subsequent contraction of scar 
tisbuG w Inch othcrw ise might lead to flexion deformity of the penis Supra 
pubic drainage must be continued until the perineal wound is soundly healed 

Ilecto uretiiral fistula is difficult to cure The rectum must be freely 


dissected from its connections with the urethra the fistulous opening defined 
its edges exciscvl and then closed and buried by superimposed sutures Ooca 
sionally a portion of the rectum may have to be removed A colostomy is 
seldom necessary If the opening into the urethra is large it may be closed 
b\ suture otlicrwi»e the wound is packed with gauze and allowed to heal by 
cfanulation 

F McG Loiohxanb 
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necessarj before a success is obtained The difficulty in operative treatment 
IS the thinness and lack of tissue to be dealt mth 

Fistula at the root of the penis on the dorsum is generally single and often 
heals after the track is cautenzeil with silver nitrate or the electric current 
Perineal fistula) must be operated upon unless malignant disease is present 
Preferably the endotherra^ knife should be used, so as to control hieraorrhage 
and minimize sepsis All fistulous tracks must be broken do«n so that one 
large ca\ ity is formed instead of se\ cral small ones As much as possible of 
the indurated tissue should be excised, so that the cavitj uill ha%e shelving 
sides or become almost a flat surface The wound should be packed hghtlj 
with gauze soaked m acriflaMnc m gljcenne (I m 1,000) and allowed to heal 
granulation If a stneture is present, internal urethrotomy should be 
carried out first or, if tins is not possible, treatment should be as described for 
external urethrotomx 

If mucli tissue ini ohing the scrotum and base of the penis has to be excised 
then when a suitable granulating surface lias developed, a certain amount of 
skm grafting will be helpful in minimizing the subsequent contraction of scar 
tissue which otherwise might load to flexion deformity of the penis Supra- 
pubic drainage must be continued until the perineal wound is soundK healed 
Ilecto urethral fistula is difficult to cure The rectum must Sc freely 
dissected from its connections with the urethra, the fistulous opening defined, 
its edges exci'.ed and then closed and buried by superimposed sutures Occa- 
sionally a portion of the rectum may ha\e to be removed A colostomy is 
seldom noccsbary If the opening into the urethra is large it may be closed 
by suture, otherwise tlie wound is packctl with gaure and allowed to heal by 
granulation 

F McG Loi;oii\a>e 
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CHAPTER XXXIV 

NEW GROWTHS OF THE MALE URETHRA 

BENIGN GROWTHS 

T hese are relatively common, although the symptoms are so slight 
and indeterminate that they seldom suggest a diagnosis Growths 
are only discovered on urethroscopie examination, clinically they are 
rarely suspected , 

Classification— Eibroma, myoma, adenoma, papilloma, polyp, granuloma 
Fibboaia and myoma are very rare They are small, hard, encapsuled 
tumours and are only discovered post mortem 
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Papilloma of the proatatic urethra 
extending into the bladder Soteral 
email cysts are al«o piegcnt 
(From Ojvm/ite t>»f(Mcow C Canny RjaU) 

Adenoma papilloma and polyp are indistinguishable cbnicalJy, and arc 
usuall} referred to as polypoid tumours Their true classification is apparent 
onlj on microscopic examination 

Adenoma, sometimes called glandulai polyp, may arise anywhere in the 
urethra but is chiefly found m the prostatic urethra It may be sessile or 
pedunculated, and is cotered by normal epithelium It consists of a fibrous 
stroma containing blood and lymph channels, and acini lined with columnar 
epithelium, which in places may be infolded and papilhferous Adenomata 
maj arise from the submucous glands or from prostatic tubules 

I’viiLLOMA, or mIIous polyp, is commonest near the extremities of the 
urethra It contains little stroma and is highlj vascularized, the epithelium 
sometimes Ijmg almost directly on the walls of the capillaries Papillomata 
tend to recur, and if near the vesical onfico may become malignant 

410 
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Polypus at the internal mcotus 
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Fibrous polyp is the commonest urethral growth of an innocent nature 
It occurs anyAvhere along the course of the urethra, but chiefly in the region 
of the \ enimontanum It is more fibrous and less vascular than the villous 
poljp, and is cedematous and infiltrated with round cells and leucocytes 
It resembles the nasal polyp inasmuch as it indicates deep-seated chronic 
infection usually prostatitis or seminal vesiculitis It is often associated w ith 
stricture It is pale semi translucent and disappears when the local infection 
IS cured It occurs m numbers and occasionally the whole urethra may be 
involved 

Granuloma or an inflammatory growth, comprises granulations, bullous 
cedema and cedematous epithelial tags, usually the result of faulty instru- 
mentation 

The term condyloma should not be applied to urethral tumours, although 
it was usual before the days of accurate microscopy Condylomata are venereal 
warts, which affect the glans perns and may encroach upon the urethra, hut 
they never ongmate in the urethra Thej are more fibrous and less \ ascular 
than urethral growths and are always inflammatory 

Symptoms — Heemorrhage usually follows instrumentation but otherwise 
IS verj slight in amount and transient If profuse, one should suspect the 
presence of a papilloma (villous polyp) 

Discharge is common especially if the cause be fibrous polypi These 
often gi\e rise to prolonged and uncured gleet 

Pam apart from slight urethral irritation and discomfort, is due to the 
causative condition, and therefore only occurs in cases of fibrous polypi, 
because they are generally associated with chronic prostatitis or seminal 
vesiculitis The pain occurs m the perineum, and may be neuralgic in 
character Usually there is a dull ache m the perineum, with a feeling of 
heaviness 

Frequency of micturition may occur, due to local imtation 
Dj suria depends upon the degree of associated urethntis 
Sexual disturbances may occur, and occasionally sterility and impotence 
hav e been cured by the successful treatment of polypi 

Diagnosis — In so far as tumour is concerned this can be made with the use 
of the irrigating urethroscope, but the type of growth present can only be 
classified accurately after micioscopy Associated urethritis or the presence 
of stricture suggests the condition to be one of fibrous poly’pi This is important 
m regard to treatment 

— iFcri^’nitiun 6y d^atAermy through an operating urethroscope 
will ablate all benign growths of the urethra and this is the modern procedure 
Papillomata however, although happily very rare may recur and in their 
recurrence may become malignant Fibrous polypi will recur unless the under- 
lying inflammatory cause is also treated and cured This consists in full dilata- 
tion with metal bougies, prostatic massage, milking of the vesicles, and mtra- 
uretliral instillations of J per cent silver nitrate solution, 20 per cent argyrol 
or acnflavine in glycerine (1 in 1,000) 

MALIGNANT GROWTHS 

These are very rare According to Hinman there have been 250 reported 
cases, and j^bout half of these occurred m females In PondviHe Hospital 
(USA), which IS entirely devoted to neoplastic diseases, m fourteen years 
out of a total cases there was Only one case of carcinoma of the male 

urethra up to 1941 The disease occurs about as often in females as m males 
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MTij tiie urethra should be so immune from malignant disease it is impossible 
to sa> unless unne contains some anticarcmogenic pnnciple for winch as 
jet there is no recorded e\idence 

Etiology — Trauma a noticeable antecedent of carcinoma in other parts 
of tile body is not particularly significant in the case of the uretiira Stricture 
and Its treatment bj repeated dilatation are said to be causal because so 
man) cases give a history of previous stricture It must be noted however 
tliat strictures are verj common whereas carcinoma is verj rare also that 
in females carcinoma occurs as frequently as m males jet m females stricture 
IS Nery uncommon The same reasoning applies to negative irritation from 
chronic infection and resulting patches of leucoplakia as being causal The 
theory of embryomc cell nests (Conbeim) and lessened cellular resistance 
(Adami) appears to be the only rational explanation 

Sex — T he incidence of carcinoma is about equal in both males ami 
females 

Age — T he disease generally affects people m adult life from 50 to GO j ears 
although a case hag been reported at the early age of 22 years 

Classification — Sarcoma carcinoma 

Sapcoma is so rare that it need only be mentioned as a possible occurrence 

C^RCivOHA according to Robb (1928) from a study of 76 cases may be 
typed as squamous celled in 73 per cent columnar celled m 1 5 per cent 
papillary m 35 per cent adenocarcinoma m 21 2 per cent transitional 
celled in 1 3 per cent 

In 61 cases collected by Diehl the situation was aembnnous urctliri 
in 33 cases pars cavernosa in 2C cases fossa naviculsns m 2 cases 

Hmmans figures are pars cavernosa m 52 per cent bulbous uretlin 
m 25 per cent membranous and prostatic urethra m 22 per cent 

In connection ^ith these tables it should be noted that the cells of the 
mucous membrane are transitional in the prostatic urethra columnar m 
the membranous and bulbous urethra squamous m the fossa naMCuIatis 

The preponderance of cases of squamous carcinoma in a region not hned 
by squamous epithelium suggests the presence of embrj omc cell nests or of 
leucoplakia and metaplasia 

Pathology — The carcinoma spreads along the mucous membrane and 
invades the surrounding ti^ues viz the corpus spongiosum and tlie corpora 
cavernosa Infection of tho tumour generally occurs and causes abscesses 
and perineal fistula The carcinoma extends doivn the fistul® so frequently 
that the question arises Has it originated in the urethra or in a pre existing 
fistula C Often the diagnosis has onfy 6een made after niicToscopy of curertrngs 
from fistulae and sinuses 

Carcinoma may originate in the glands of the urethra or a simple papilloma 
ma\ undergo malignant change There are three recorded cases only of 
carcinoma originating in the glands of Oowper Lj mphatic extension is late 
and in\ohes the sacral ihao and mguinal glands Sletastases occur in the 
ribs \ ertebr® h\ er and lungs but the rate of grow th \ anes and may be a 
question of months or years Taking into account the differences of lymphatic 
spread symptoms and amenabibtj to treatment Toung adopts Jmberts 
classification viz carcinoma of tiie pendulous urethra carcinoma of the 
deep urethra This is a climcal classification and much more practical than 
a pathological one 

Symptoms and signs — Caremoma of the pendulous urethra should bo 
detected m an early stage of the disease The patient complains of a lump 
or induration in the penis which may cause curvature on erection IVlien 
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ulceration occurs it gives rise to sl^ht haemorrhage and urethral discharge 
If the inguinal glands become enlarged this may be due to carcinomatous 
extension'’ or to sepsis Pam is absent and abscesses, fistula and stricture 
onlj occur in neglected cases 

Carcinoma of the deep urethra may be difficult of early diagnosis hio 
noticeable lump is experienced by the patient, and the first symptoms may 
be those of stricture When these occur m a patient with a clean venereal 
historj suspicion of carcinoma should arise In delayed stricture, abscesses, 
perineal fistul® and sinuses may first be noticed These are generally accom- 
panied bj marked induration partly due to carcinomatous infiltration and 
partly to sepsis The inguinal glands may not be enlarged, but rectal examina- 
tion may reveal enlargement of the sacral glands Haemorrhage, slight only 
m the absence of instrumentation and urethral discharge are common Pam 
and discomfort are no more than can be accounted for by the accompanying 
sepsis Often the condition of carcinoma is only diagnosed after microscopy 
of curettmgs of the sinuses or fistulse 

Urethroscopy is essential in the diagnosis of urethral carcinoma If the 
carcinoma produces a stricture that prevents the passage of a urethroscope 
the mucous membrane amII be seen to be altered m appearance It will be 
fixed, nigose, irregular, and bullous cedema will be present If the stricture 
IS not Bufficientlj narrow to obstruct the passage of the urethroscope, the 
carcinoma will appear as an ulcerated excrescence, friable and hsemorrhagic 
If a Geirmger water irrigating urethroscope is used, the bleeding will never 
be sufficient to obscure an accurate view or prevent a diagnosis Bemosal 
bj forceps of a portion of the growth for biopsy is occasionally useful 
to confirm the diagnosis, but as infiltration of the mucous membrane 
IS the essential characteristic of cancer, biopsy of surface cells may be 
misleading 

Differential diagnosis — Carcinoma has to be distinguished from syphilis, 
tuberculosis, chronic inflammatory induration and caxernous fibrositis 

Syphilis of the urethra is now uncommon because of early diagnosis and 
efficient treatment of the primary lesion The suspicion of gumma, however, 
should always be present and ii a Wassermann test be positive a course of 
specific treatment should be gi\en and its effect noted before making a diagnosis 
of carcinoma 

Titherculosis of the urethra is almost as rare as carcinoma, but when 
present the local conditions are sinuiar However there are other manifesta- 
tions of genito urinary tuberculosis so the correct diagnosis should not be 
difiicult 

Chrome injection, tlic result of stricture with abscess fistulce sinuses and 
induration may obscure an accurate diagnosis, and carcinoma is sometimes 
disco\ cred only on microscopy of curcttings from a sinus or a fistula Enlarge- 
ment of the inguinal glands is not significant, because it may be due to either 
larcinomn or sepsis Urethroscopy is an mxaluable aid to distinguish the two 
tonditions If carcinoma is present bullous cedema, h'cmorrliagic excrcs 
itncoa anti Rubmucous infiltration will be evident 

Cniernons fibromha affects the corpora cavernosa and occurs as a dorsal 
induration of the penis without any involvement of tlic urethra Tliere are 
no Rvmptoius beyond the presence of induration and distortion of tlie penis 
on erection 1 he inguinal glands are not affected 

Treatment— Carcinonm of the jiendulous urethra should be an early 
diagnosis, in ''hicli case amputation of the penis and removal of the inf'umal 
glands IS justifiable, followed by a course of deep X-ray therapy ° 
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Local removal of the growth and plastic repair operations although such 
ha\ e been attempted are not justified by the results 

Carcinoma of the deep urethra is inoperable The insertion of radium 
needles into the grou'th is indicated following the establishment of permanent 
suprapubic drainage 

F McG Loughnane 
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THE FEMALE URETHRA 

AnATom 

T his channel is about 4 cm long, C mm in diameter and extends from 
the neck of the bladder to the \estibule It passes almost directly 
do^\nnards behind the symphysis pubis, with an inclination foruards, 
and a slight concavity m the latter direction In the first part of its course 
it occupies the pelvis, m the middle part it lies bcUvecn the two lajers of the 
urogenital diaphragm, and m the tlunl part it lies deep to the anterior s aginal w all 
In front it is in relationship from above downwards with the plexus of 
Santorini the aponeurosis which lies between the urethra and the sjmplijsis 
pubis, and the junction of the two roots of the clitoris Behind is the anterior 
vaginal wall to which it 13 loosely joined by connective tissue in tlie upper part 
and intimately attached below this 

Laterally from behind forwards it makes contact with the levatores, the 
connective tissue containing the internal pudendal vessels and the vestibular 
bulbs and sphincter of the vagina 

The external urinary meatus — This is situated on the vestibule about 2 cm 
behind the clitons, a httle in front of the forward extremity of the anterior 
column of the vacina It may appear rounded, stellate, or as a vertical slit 
On each side of the meatus is the opening of a para*urethra] gland of Skene 
Sometimes each lies just within the meatus 

Hypehtbophv — This occurs as an overgrow th of all the structures at the 
meatus which is thus carried forward beyond the lev el of the v estibule to form 
a soft firm collar with an irregular margin The projecting mass may become 
inflamed and even give rise to nsemoirhage It sliould be excised after inserting 
sutures by the same technique as described below under Treatment of Urethral 
Prolapse 

Structure — The urethra has two principal coats the mucous and the mus* 
Cizlar, oonaecte^ hf & ^one 0 / loose connective tissue which contains a p/evus 
of large veins , the latter also extends between the neighbouring longitudinal 
muscle fibres 

The mucous membrake — ^This is hned by cylindrical stratified epithelium 
which becomes transitional near the bladder Some simple tubular glands 
exist in the mucous membrane while m the submucous tissue there are glands 
of a more compUcated. structure The glands are found only in the anterior 
portion of the canal 

The muscles The muscular coat is continuous w ith that of the bladder 
It consists ot an mnet layer of longitudmal non striated fibres and an outer 
lay er of circular non striated fibres , in addition to these two layers there 
are also some stnated muscle fibres These are pronounced in the uppermost 
fourth ot the channel where they are massed in sphincter-hke form and 
between the two layers of the tnangular ligament where they form the sphincter 
of the membranous urethra Well developed venous channels are to be noted 
m the muscular coat, particularly amongst the longitudinal fibres 
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TIIF iEMALE tRETKRA 

EXAMINATION 

Inspection— Tlie patient abonlil bo plaood m a nrological chair nith the 
tlii^li^ rmncnienth separated and » good light directed on to the tuhai 


fik4t^b=lis4 



l.ret> roNftopcs m l>j- *be B tl or From downnar la 1 Female operating 

2 Jol y s operating 3 Jolv s exam nlng 4 Ch Id a operating urethroscope 
‘ (Chain^re l6) 


^vhlch the surgeon faces from the sitting position The urinary meatus is 
exposed bj inserting the second and index fingers between the labia mmora 
and then separating them The appearances at the meatus shouM be noted 
discliarge redness stenosis eversion of edges prolapse of urethral mucosa 
or otlier abnormal phenomena will be at once apparent 

Palpation This is made ^ong the anterior vaginal wall in the mid line 

and will reveal tenderness or thiclwening m tlie course of the urethra 

Instrumentation Much important information can be gained about the 

urethra by this means A size 24 Chamere bougie should he in the urethra 
without gripping it should cause neither pam nor bleeding ivhen passed 
gentlj and skilfully Tenderness or bleeding generally indicates inflammation 
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Failure of tins in<?tmmcnt to enter the meatus or to piss olong the lumen 
without being gripped indicates a contraction either localized or general 

Urethroscopy — A perfect \ icw of the w hole mucous surface js to be obtained 
using an irrigating urethroscope with direct vision through a terminal 
window (hig 22S) 

The longitudinal folds of the urethral mucosa are obliterated bv the gentle 
jiresvure of Uie inflowing current provided that the outlet tap is turned off 
Gentle manipulation of the inner end of the instmment w ill soon determine 
w hether anv proimnences are norma! or not 

A satisfactorv view is also gcnerallv obtained through an instrument with 
a forobhque lens svstem 

CONGENITAL MALFORMATION ^ce p 38) 

PROLAPSE 

]}} this is meant an evtnision of urethral iuiicoiis membrane through 
the external urinarj meatus The condition may bo partial in the sense 
that onlv a portion of the circumferonec protrudes or it maj be complete 
when the whole is involved ' 

ffitiology — The condition is met with in the voung and the old Ihe causes 
are not nlwavs clear but long continued straining witli micturition defacation 
or labour plays its part From the Inst cause tliere is an additional factor 
namcK the weakening of tlic support for the floor of the urethra winch occurs 
whtn tiiero is anv degree of vesicovaginal displacement An angiomatous 
state of the urctliral mucosa is sometimes an nssocmteil condition 

Pathological anatomy— Partial prolapse is the commoner condition and 
involves principally the floor of the urethra from winch the mucous membrane 
liecomes sipirateil from the muscular coat and thus is able to protriulo from 
the txtirnal unnarv meatus In due course the cpithclml covering of tho 
protnuling portion becomes squamous m tviic 

Tlie blood supply in the underlying connective tissue tends to increase ns 
V esscis !»c( ome more numerous and larger and in tlie course of time increased 
vnscuhntv nl-o oecun* in the overlying mucous membrane 

Symptoms and signs — Ireqiicncy of micturition in some degree is fairly 
eon‘>tnnt dvMirm is intermittent In proportion to the degree of jiroH]) o 
KO tin rc IS a f-eii'-c of local Forcncvs am! discomfort especially on mov cment 
'^oiiutiims the protruding mass bleeds ospecially on walling Attacks 
of tVHtitis frnd to occur as the condition advances 

On iiiHiK-ction m the mildest cas^^ there is simpU a small zone of the 
imirovft of (he urethral floor projecting from the meatus In more advanced 
cn'<<*H tin jirojK tinn is m the form of n iKsluntulatcil mass pink or red in colour 
of(<fi obviousG lii^hlv vascular wlucii tends to hletd when touched and 
nbovt which tlie urethral orifice is discovered by using n probe 

Inn the j rolapHc is complete the uretfiral orifice can be found m the 
mnldleortln pnqictinn and bv running n probe round tho ]>criphcrv a furrow 
IS <h Uttcsl nhirh marks (he reflection of (he mucosa from the urethral wall 
on to tin pn>lai>'*c 

Diagnosis — ihe condition has to lie distinguished from carumlcs aii<l 
angiomata which ociur in the m iglibourhood of tin moatus A caruncle 
has a iiajTOw jnsliile niifl is darker in colour than a prolapse Jhe increased 
vnsciilvritv present in winic cimh might make tin discriinmation from an 
nngjonm diflirult but if there is an onfict in the iimJsl of the mass (he diagnosis 


THE lEAIALE URETHRA 410 

ill be clear A. rare condition calling for care in diagnosis is the presentation 
through the external unnar 5 meatus of a ureterocele — a cystic dilatation w Inch 
arises in connection with a ureteric orifice Tlie important points indicating 
a ureterocele are a probe can be passed alongside the mass into the bladder 
it can be moved in a complete circle round the mass without encountenng an 
obstruction the mass can be reduced mto the bladder the absence of the 
urethral orifice from its summit 

Treatment — \\ here there is anj existing cause for straining this must be 
dealt -mth In had cases whether the prolapse is partial or complete a local 
excision of the prolapsing mucosa should be carried out and the cut edges 



A Proiapsed vrethn m a woman aged 75 
B Appearance inuned alely after excision of proUp^e 


re sutured with catgut In carrying out this procedure in a case of complete 
prolapse tlie following technique is satisfactory From the outer surface the 
whole thickness of the urethral wall is transfixed by four chromic catgut sutures 
placed equidistantly round the circumference (Fig 229) The sutures are m 
serted as far back from the meatus as possible and at right angles to the long 
axis of the channel after tying these the redundant mucosa is put on the 
stretch with four e\ enly spaced pairs of forceps and then shorn off about ^ in 
in front of the suture line The edges of the skin and mucous membrane are 
then adjusted h\ interrupted catgut sutures An alternatne method is to split 
the mass from top to bottom into t\i o haU es and to cut aw ay each half back to 
the lea el of the meatus and then to suture the adjacent cut edges with catgut 
For mild cases a Imear grooae or more than one m the long axis of tlie 
mucosa should be made with a coagulating current The ultimate contraction 
of scar tissue resulting from this procedure w iH obliterate or reduce the prolapse 
27 \ 
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Pathological anatomy — A diverticulum may occur as a localized sac lying 
betueen the urethra and the anterior vaginal uall or it may exist as simply 
a dilated portion of the urethra 

^^'heii it occurs as a sac its diameter may vary from a small fraction of an 
inch to se\ eral inches The orifice by which it communicates v ith the urethra 
may be m ide or narrow 

The nature of the wall of the urethrocele vanes according to its origin 
Tliere are generally some muscle fibres scattered amongst the fibrous tissue 
of which tlie wall of the sac is chiefly constituted An abundant supply of 
venules dispersed through the fibrous tissue is a common feature The sac 
is likely to be lined by the same type of stratified epithelium as the part of 
the urethra with which the sac communicates, or if suppuration is present 
there may be a complete absence of epithelium, which is replaced by granulation 
tissue or necrotic areas 

The contents of the sac are urine, pus and often calculi 

Symptoms, signs and diagnosis — In some cases there are no symptoms of 
importance, but more often there is increased frequency, with some scalding 
during and after micturition , attacks of acute cystitis are liable to supervene 
from time to time 

On inspection a sw ellmg is apparent in the line of the urethra , this is con- 
firmed by palpation As a rule it is a characteristic of the swelling that it is 
reduced in size by pressure, while at the same time purulent fluid appears 
at the meatus 

Palpation over a sound gives precise information concerning the relation- 
ship of the swelling to the urethra The beak of a curved metal instrument 
if kept closely to the uretiiral floor can sometimes be made to enter the sac 
wliere it can be felt by palpation A second mstruraent passed at the same 
time into the bladder makes it clear that the first one has not entered a 
cv stocele 

Treatment — A sac w inch is lined with mucous membrane should be extir- 
pated by careful dissection After passing a catheter into the urethra to safe- 
guard this channel a longitudinal mid line incision is made over the sw ellmg, 
and the sac is carefully dissected out Tlie opening into the urethra is obhter- 
ated by three layers of interrupted chromic catgut sutures Using fine gut 
the first line unites the edges of the mucous membrane The needle is inserted 
so that the knots w ill he in the urethra Tlie next layer of sutures includes the 
tissues between the vaginal and urethral mucosae, and is inserted in Lembert 
fashion Finally the vaginal wall is closed by vertical mattress sutures using 

If sepsis IS present the sac must first be widely itici&ed and drained , and 
the excision of the sac and repair of the urethra left to a later date 

It IS better to gently pass a sound from time to time than to make use of 
an indw ellmg catheter 


INFLAMMATION (see p 629) 

CARUNCLE 

etiology— Chronic inflammation is commonly’ present in the urethra and 
m the new formation itself , tliese facts suggest that the caruncle lias an m- 
flaramatory rather than a neoplastic ongin , its high degree of vascularity is 
to be explained by a similar state of the urethral submucous tissue from which 
it spnngs 
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Pathological anatomy— The miss is a peduncuhted protrusion u Inch tal es 
Its origin from the floor of the femile urethri near the external meatus Micro 
scopicilh it IS found to consist of a highlj v iscularized connective tissue 
btronn which is diffusely infiltrated with polj morph leucocjtes it is covered 
with squamous epithelium 

Symptoms, signs and diagnosis— The condition causes pain w Inch is often 
present it all times ind w Inch is aggriv ated bj mov ement and micturition 
H-emitum i blood stained urethnl discharge and frequent and diflScuIt 
micturition ire ill svmptoms which ire commonlj met with 
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On msjicction a small red mass is seen projecting from the external meitiis 
on in‘'Crting a probe it is not tiiiricutt to ascertain that it is soft peduncuhted 
and attached to the floor of the urethra 

Treatment — Tlie most sitisfictorj metlioii of eradication is bj fulguration 
using onlv a light current It inaj be possible to do this by retracting the 
edges of the meatus so that the base of the pedicle is exposed to which the 
elcttrodc is then applied If Kuch an exposure cinnot be made the fulguration 
alioiild be aj plied through an ojicnting urctliroscope Excision with tlio 
knife IS not so sntisfactorj if there is difficulty in exposing the base of the 
jKshcU I’ccmrcnce is common jf itimoval js not complete 


POLYPI 

Itouliiu unthroHcop) m women revcils the fact that poUpi are not un 
common 

/Etiology — Thev are commonly associated with chronic mflamniation of 
(Ik tmtlirn ami mav ! t rcganleil ns of inflammatory origin 

Pathological anatomy — Phev are frequently multiple and are generally 
>.ituat<‘<l at mu {Kiirit <f ihe circumference near the internal meatus 
(I ig -1**) thiv nn ( ften nssnciateil with mmilnr projections into the 
hluhler mmi tin ijitcnial meatus and almost inv/iriabh associated with 
lng< nitis fun thro trig! nitis) (^ce also Urcthroscojiv and Cvstoscopv below ) 
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degrees of t!ie«e urethral projections may be referred to as hillocks 
(Fjg 54r) 

Symptoms, signs and diagnosis — Both degrees of the change are commonly 
a« oented ^Mth chronic disturbances of micturition chiefly m the form of 
incrci«cd freqiienci Some cases suffer from aching m the vuhal urethral 
{ iibic inpmtial and sacril regions Many of the cases are also subject to 
attacks of cysto pyelitis Some suffer from chronic discomfort in the renal 
regions The intray enons urchins tend to show mild dilatation of one renal 
pehi'^or of both rein! peKos 

Lretiiroscop^ is tlic only certain yyay of knowing whether any of these 
projections exists Faeh is commonly seen as a single finger like process 
tajiorjng ton irds its free extremity pile in colour n ith a blood vessel coursing 
tiirough its long axis generally adjacent areas of inflammation can be noted 
'sometimes -seyeral processes spring from a single base The above features 
di tingindj it from n caruncle nhieli is red highly lascular and has a club 
slnjcd free extremity 

liiE cysTOscQPic APirABWCFs Commonly show no more than early 
chrome inflammatory changes on the front of the trigone and sometimes 
nf the internal unnarj moitus — iirethro trigonitis and urethro cervico 
tngomtis 

Treatment — All y'eil matkc<l cases y\il) be benefited by light fulguration 
to the poll pi Only the weakest coagulating current should be us^ this 
will he found completely adequate Strong currents are not only unnecessary 
but dangerous 

CYSTS 

Tho«e arc said to be due to the blocked ducts of glands but sometimes 
tliey occur in the posterior urethra in connection with adventitious glandular 
stnictiires which are not supplied yvith ducts (Fig 231) They ate easy to 
destroy by fulguration Only the minimum strength of current should be 
u«ed for this purpose in order to avoid the danger of scar tissue and stenosis 

STRICTURE 

Etiology — Although this condition is not common m women it is by no 
means rare The causes are inflammation trauma congenital tuberculosis 
or syphilis 

The ixflam51atob\ cause is not necessarily gonorrheea non specific 
inflammation certainly provides a proportion of cases Trauma is a more 
important factor in the female than m the male because of obstetric com 
plications arising from injury to the urethra from pressure of the fcetal head 
or the application of instruments during delivery Ulceration from the presence 
of FOREIGV BODIES in the Urethra is a cause which has to be considered from 
time to time In many cases the ongm of the stricture is obscure some are 
undoubtedly the result of a simple inflammatory process 

Pathological anatomy— C o’^oekitae sTRicrtURE may occur m any portion 
of the channel and is frequently associated with other developmental 
abnormalities of the urinary tract iKFLAMiiATOBV stricture occurs most 
commonly at or m the vicmity of the external meatus Obs^tetrical 
STRICTURE 13 Diore commonly seated in the middle or posterior part of the 
urethra Annular and bridal stnetures are the common forms in which the 
obstruction occurs 
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result of these nieisiires Improrement in symptoms from treatment when 
t!io condition is jnrt of a generalized fibrosis m\olvmg the Mihaj and vaema 
ma\ be dimcult to obtain 

URETHRAL CALCULI (seep 931 ) 

URETHRAL FISTULA 

In Momen these open either on to the vestibule or into the vagina 
etiology — Obstetric causes — Tliese provide the majority of the cases 
and aro due to cither prolonged pressure of the fcetal head on the uretlira 
or ijijnr} from instnunentntion at the time of deliierj 

hoRElGV iiOD\ — The presence of one of these m the urethra for a prolonged 
j onod results in ulceration an<! ma\ quite easily lead to fistula ° 

rFniURLTjin M, ABSCESS — TJiis may be consequent upon gonorrhma 
-implc infection of the urethral glands infection of a urethral diverticulum 
or urethral stneture 

Tubfrculosis — ^T lns is an unusual cause of urethral infection but does 
occur and has pjicn rise to fistula 

StriiiLis — iho destruction caused bj this type of ulceration involving the 
urethra leads to fistula 

"Mvliomnt OROWTJis — hcn these occur in the urethra they generally 
result m fistulso 

Pathological atiatomy — ^The track of the fistula is of necessity a short one 
The ojiening at eitlicr end may be narrow but the condition is generally seen 
ns a considerable gap m the under aspect of the urethra there may even be 
total destruction of the urethral floor 

Obstetric fistulu are generally associated with a good deal of scar tissue 
in the surrounding parts 

Symptoms, signs and diagnosis — When the fistula is narrow there may be 
the escape of only an occasional drop of urine during micturition w ith little 
or no inconvenience 

In the presence of a marked urethral deficiency complete incontinence of 
urine is likely to bo the result Rstul® associated with urethral stricture 
are generally accompanied by a considerable degree of incontinence of 
urine 

In order to ascertain the true state of affairs the patient should be examined 
on a urological chair in the presence of a good light 

Treatment — Whex the fistuls is harrow — The track should be excised 
and the opening into the urethra dosed in the manner desenbed under Treat 
ment of Urethrocele (see p 421) 

Wjieh there is a pocket in the fistulous track — The sac must 
first be opened and thoroughly drained and no attempt at repair must 
be made until signs of infedion have all disappeared As a rule a 
period of at least three months should elapse before the plastic procedure 
IS undertaken 

ETTEHSIVE urethral OEPICIENCI WITH INCONTINENCE — ^MatlOn (1935) 
recommends closing the bladder below and reconstructing a new urethra 
Diversion of the urinary stream by suprapubic cystostomy may be tried 
jf this fails to keep the patient dry then the more drastic procedures of mi 
plantation of the ureters into the bowel or bilateral nephrostomy and occlusion 
of ureters may justifiably be considered 

Fistula from xeoplasvi mav require suprapubic evstostomy 
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will (.cncrallj compKin first of imtntioii about the viilve the other simptoms 
ft] j oftMng later m due covir‘s;e 

Iji^I>ect]on in the dee])!} seated ty^ maj repeal some siiellmg of the 
anterior anginal nail along tlio Imo of tW urethra Palpation of the urethra 
lull certaml} roieal a firm permrethr^l swelling Instrumentation of the 
urethra produces bleeding nt once Urethroscopy is likely to be unsatisfactorj 
I eenu e of the readiness of the pxiwth tej bleed 

In the urcthro s7iUal type the diagnosis ts obvious as soon as the vulvae 
are fullj exposed Irregular ulceration Rnd projecting masses which are hard 
and bleed readily w hen touched are seen m the \ icmity of the urinary meatus 
As a rule there is no difficultj m deciding at once between a simple and 
\ malignant condition but a biopsy when possible will settle the question 
rnF^LTAirNT— Operate e treatment demands the removal of tie whole 
urethra If this is undertaken the neck of the bladder should he closed and 
permanent suprapubic cyatostomj established 

It IS hotter however to attempt a cure by the implantation of radium 
neeilles In an earlj case the prospects from this line of treatment are not 
nnfivoiirable Suj rapubic cystostomy shonld be undertaken as a preliminary 
It wjl) be necessary to maintain this form of drainage permanently or to 
implant the ureters into the bowel if the application of radium results in com 
plete obliteration of the urethra alternatively it may be possible to re establish 
micturition ns a result of instrumentation 

Adenocarclnoma—Thts arises in the glands which dram into the urethra 
It tends to occur m women of somewhat younger age than those who are 
attacked with epithelioma of the urethrai 

Sarcoma — Tumoura of this nature ai-e also rare and when they do occur 
arise from the v icinitj of the external mcatus They may be sessile or pedunc 
uiftted iiard or soft Tive real nature of such a mass can only be determined 
bv histological examination 

The local application of radium is the only treatment which offers any 
pros] ect of help but the prognosis is always bad 

H T ^VI^SBURY White 
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CHAPTER XXXVI 
THE PROSTATE 
SURGICAL ANATOMY 

G eneral description — T his organ IS shaped like an inverted cone, 
or pyramid, with its base upwards and its vertex downwards It is 
composed partly of smooth muscle fibres, partly of strands of fibrous 
tissue and partly of glandular substance The muscle provides a sheath w ith 
strands penetrating the substance of the organ and forming a meshwork 
within which the glandular elements are situated The whole is enclosed 
within a well marked fibrous investment derived from the pelvic fascia and 
from which a few fibrous strands form a loose irregular network within the 
organ but do not divide it into any distinct sections 

In adult life the gland is divided into three mam parts tw o lateral lobes 
and a posterior lobe forming that portion of the organ which projects back- 
wards towards the rectum 

The gland is of firm consistency and in health measures from 1 to in 
tiansversely at its base and about ^ m from base to apex It presents a base 
and three external surfaces of which the base is intimately interwoven with the 
vesical base, the junction between the two being marked by a pronounced 
groove The posterior surface is roughly triangular, looks downwards and 
backwards and is separated from the rectum by a well defined sheet of fascia 
known as Denonvilliers fascia The two lateral surfaces face outwards and 
are in relation to the pelvic fascia covering the inner surfaces of the anterior 
portions of the levatores am muscles The apex pomts downwards and touches 
the deep triangular ligament at a point where a line passes when drawn from 
the lower border of the symphysis pubis to the tip of the coccyx 

If the bladder be opened by a mid hne incision and a finger is passed 
through it into the internal meatus the finger will be surrounded bj the pros 
tate Again a finger in the rectum directed towards its anterior wall will 
meet the prostate about 2 to in uithm the anus The organ is therefore, 
iTum aW Vue 'Qsnrfi iurms OS trauma 

Certain structures near the prostate must be noted and their position 
defined The postenor surface lies directly against the antenor rectal wall 
from which however it is separated by the two layers of Denonvilliers fascia 
The urethra enters the superior or vesical surface of the organ near its centre 
and for most of its course is situated rather nearer the postenor than the 
antenor limit of the gland It curv es slightly forwards to amve at the anterior 
aspect near the apex w here it passes through the deep layer of the triangular 
ligament and becomes the membranous urethra 

In the groove between the postenm* surfaces of the bladder and of the 
prostate the termmations of the v^a deferentia and vesiculse seminales unite 
to form the common ejaculatory ducts which, piercing the prostatic substance 
at this site, approach each other and termmate at openings m the \erumon 
tanum on the floor of the prostatic urethra In this manner a triangular portion 
of the upper posterior part of the prostate is delimited anatomically and has 
been termed the middle lobe,” a region prone to senile enlargement The 
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remmontamim is important in Hretbroscopic examinations of the prostate 
as its appearance frequently indicates underlying disease, and it is a valuable 
landmark in estimating local urethral distortions It also defines the pro 
static sinuses,” Mhich are tno depressions one on each side of the centrally 
placed \ erumontanum The prostatic ducts open into these sinuses and convey 
prostatic secretion into the urethra Apart from these there are few glandular 
openings but a small number open into the remaining areas of the floor of tiie 
urethra and still fewer into the roof of the canal in front 

Attachments — If it is remembered that the parietal pelvic fascia which 
lines the peli is giies off a visceral or transierse diaphragm to close the pelvic 
outlet the description of the fascial connection® of the prostate becomes 
comparatively easj to follow As the various pelvic structures pass through 
this transverse membrane they recci\e fascial investments of \arying thick- 
ness and the prostate acquires its well-defined fascial sheath in this manner 
and in health is permitted a fair degree of mobility thereby 

Outside the prostatic sheath in front, the visceral lajer of the pelvic fascia 
passes forwards from the prostatic fibrous capsule to tlie parietal layer behind 
the pubes and presents tw o lateral thickenings know n as the pubo prostatic 
ligaments This structure has also been call^ the anterior vesical ligament 
The space between the anterior wail of the bladder and the posterior surface 
of the pubic symphysis, lying above the anterior vesical ligament, is known 
as the Space of Retzms Posteriorly the fascial investment of the prostate 
blends witli that surrounding the rectum and is known as Denonvilhers fascia 
which 13 important during the perinea! approach to tlie organ Laterally tlio 
visceral layer on the sides of the prostate is connected vrith thefaecice covering 
the levator am muscles 

The peritoneal cavity lies an inch or so above the upper posterior border 
of the prostate and has no direct contact w itb it 

Blood supply — This is mainly derived from the mfenor vesical arteries, 
w ith a few tw igs from the middle hsemorrhoidal and the internal pudic arteries 
There is no smgle arterial supply but a number of small vessels reach the 
substance of the organ of winch two noteworthy groups enter one on each 
side by w^ of the posterior aspect of the groove between the bladder and 
prostate These are apt to cause bleeding during prostatectomy in the posterior 
edge of the torn internal meatus 


Immediately within the fibrous prostatic capsule is a considerable venous 
plexus which IS most marked m the groove between the prostate and the 
bladder (the Plexus of Santonm) It drains the prostate and receives the two 
dorsal veins of the penis just behind thu aymphysis. puhvs togetliei with 
tributaries from the vesicul-e senunales and the vasa deferentia 

Lymphatic drainage — ^The lymphatics of the prostate run upwards over the 
vesical base into the glands situated along both external and mtemal iliac 
arteries and also into those lying m the sacral hollow (Fig 232) 

Nerve supply— In relation to the external aspect of the lateral lobes 
between them and the lev atores am muscles, is a marked plexus of sympathetic 
nerves which is derived from the h^g^tne sympathetic plexus, ongmatinc 
from the roots of the tenth, eleventh and twelfth dorsal, the fifth liimLr and 
the third sacral spinal nerv es, and which is distributed to the prostate 


EXAMWArraw or the prostate 

Local and general investigation— After carefully noting tho mcthral b.^tnrv 
of tho patient, the degree of frequency of mtefunhon. til nak™ of ani p rT, 
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local or referred and the presence or absence of hsematuria, the rate of flow 
and the size of the stream of unne should be carefully observed in order to 
estimate the propulsu e force of the bladder or the amount of urethral obstruc- 
tion Any hesitation dribbling or sluggishness of the urinary stream or the 
presence of incontinence must be carefully analysed 



Fro 232 

Diagram to altow lymphatics of prostate 1 External iliac 
chain 2 Internal ihac chain Z Sacral glands 


The first examination is that of the patients urine, and the veil knoim 
‘ two glass test is always useful at the primary investigation because by 
this means inflammations of the anterior urethra may be excluded and other 
information elicited The urine should be inspected macroscopically for pus, 
flakes of epithelium mucous prostatic ‘ threads or “plugs,' and, if necessary, 
tins inspection should be repeated as soon as possible after prostatic massage 
The presence or absence of blood must be carefully noted and a detailed 
microscopic examination of the unne must also be made A normal urine 
centnfugalized and examined microscopically, will reveal a few lecithin bodies, 
a small number of epitlielial cells and a sprinkling of degenerate leucocytes 
(pus cells) Any inflammation of the prostatic urethra will increase enor 
mously the number of pus and epithelial cells and account for the presence of 
unusual debris The bactenological picture may also be determined from an 
asepticallj collected specimen The presence or absence of red blood cells is 
important , a few iii each microscopic field especially after catheterization, 
maj be of no account but if persistent in any numbers their origin must be 
caicfully sought for The presence or absence of casts etc must also be noted 
The urine must be examined chemieallj for albumen, sugar, the amount 
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of urea its specific gra\it} and any excess of phosphates carbonates oxalates 
urates or of \iric acid 

In everj investigation it should be remembered that -whilst positive 
determinations are valuable negative findings are often of doubtful sigmficance 
and the obsen ations should be repeated as often as necessary to estabhsh tlie 
true condition 

After these preliminaries the abdomen of the patient should receive careful 
attention By palpation and percussion it is possible except m the obese to 
determine Aihether there is any marked vesical distension after micturition 
and in this manner any pronounced degree of residual unne can be demon 
strated Also enlargements and misplacements of the kidneys should be 
sought for as well as any other abdominal abnormality 

It is howe\ er upon rectal examination that most information about tiie 
prostate is obtained The best posture for the patient during this proceeding 
IS the knee elbow position with the knees sliglitly separated the dorsal 
spine hollowed forwards and with the examiners left hand supporting the 
lower abdomen just above the pubes By this means the prostate is easily 
reached and explored by the examining finger If for any reason the Ijiee 
elbow position cannot be adopted it is best for the patient to he on his side 
with the knees w ell flexed 

Before the introduction of the finger into the rectum the state of the anus 
and perineum sliould be inspected for fissures sinuses or haemorrhoids and 
within the rectum polypi strictures or neoplasms may be met with and may 
need attention to provide a satisfactory solution of the patient s coniplamts 

Ivext the examining finger investigates the rectal aspect of the prostate 
itself It is identified as a low lying elevation in the anterior wall of the 
rectum about 2 to 2^ in within the anal orifice it is of firm consistency 
with a shallow ctoovc at each of its lateral edges and also a wide shallow 
central furrow Its upper honzontal limit can also be easily felt The healthy 
organ can be moved from side to side and up and down to a limited extent 
The above points should be carefully checked and the sire of the gland indura 
tions irregularities soft patches obliterations of the central or lateral furrows 
and any loss of mobility should be carefully noted The two seminal -vesicles 
should also be sought for and their condition recorded JIasses of induration 
extending from the prostate to the pelvic walls must be defined being due 
to infiltration by neoplastic or inflammatory products Pressure on the 
prostate may reveal the presence of deep nodules tender spots etc and a 
sensation of crepitus may suggest the presence of calculi 

Special examinahons — If the diagnosis remains uncertain special in 
-vestigations are called for These are of an instrumental nature and must be 
conducted with extreme care because whilst the healthy urethra will submit 
to a deal of manipulation by instruments the presence of any local pathological 
lesion makes bacterial invasion all too easy Trauma should be avoided by 
extreme gentleness during every instnimentation and strict cleanliness with 
a rigid antibacterial technique is essential 

Cystoscopy is the first special investigation and by its means the state 
of the bladder is 'cen to be either healthy congested or inflamed the vesical 
muscle may he either smooth and normal or hypertrophied as revealed by 
pronounced submucosal strands (trabeculation) The state of the ureteric 
orifices the trigone and the shape of the internal vesical meatus should all 
be observed The internal meatus may reveal posterior lipping due to 
intravesical prostatic protrusion instead of a smooth transition from tie 
trigone into the posterior urethra This may denote swelling of the internal 



U B 0 E B ^ 


432 TEXTBOOK OF GE\lTO UKIVABY 

meatus or the protrusion of an enlarged middle prostatio lobe into the 
bladder Intravesical protrusion of the lateral lobes may also be seen with 
perhaps an inverted V shaped gap at the antenor aspect of the meatus between 
the two projecting lateral lobes 

Posterior urethroscopy — By this investigation which is complementary 
to cjstoscopj much additional information can be gamed the appearance 
of the posterior urethral mucosa the d^ree of mobility of the urethral walls 
as tested by varying the pressure of the irrigating fluid will reveal much as 
to the condition of the underlying prostate and the presence of dilated pro 
static ducts sometimes with escaping pus or protruding calculi will yield 
further information The amount of intravesical prostatic protrusion can be 
estimated when investigating a case of simple prostatic enlargement and neo 
plastic growths may be discovered 

Radiographic examination — A simple X ray photograph may show the 
presence of calculi in the prostate and contribute towards the correct assess 
ment of the precise condition afflicting the patient Also by observing the 
amount of any filling defect m a cystogram the degree of the intravesical 
prostatic enlargement may sometimes be determined and may be useful when 
intra urethral manipulations are contraindicated or impossible 

Needling— T he passing of a long hollow needle from the perineum into 
the substance of the prostate under the guidance of a finger placed m the 
rectum has been advocated m America and elsewhere Powerful aspiration 
13 made on the needle by a syringe m order to obtain specimens for microscopic 
examination and in this manner the presence of identifiable bacteria pus and 
neoplastic cells may be revealed 


CONGENITAL MALFORMATIONS 

The prostate is derived from five embryological buds one anterior two 
lateral and two posterior Of these the antenor bud fails to develop as a 
gland and becomes the antenor commissure of smooth muscle and fibrous 
tissue uniting the two anterior aspects of the lateral lobes and containing but 
few mucous elements One posterior bud just outside the internal urinary 
meatus remains rudimentary and gives rise to a few submucous glands in adult 
life The main organ is denved from the remaining three lobes 

\ ariations m the prostatic development described above produce a variety 
of malformations in the fully formed gland Cases are on record of complete 
absence of the prostate due to a failure of development of all the original 
elements or one lateral lobe may be missing and give rise to a unilateral 
prostate and occasionally some glandular development occurs in the antenor 
loiw gt'iGg rise to gland substance m front of the urethra or to an anterior 
lobe -Most of these occurrences are mre and the know ledge of them i'* deriv ed 
from carefully conducted post mortcm examination*! 

Secretion “om the prostatic lob<^ is conveyed into the urethra by ducts 
those Irom the rudimentary mucuid elements m the antenor commissure 
ana 01 tlie inner posterior part of the gland are short and straight whilst the 
r n posterior lobe are longer and those of the lateral lobes longest 

of all Roth the latter sets of ducts curve round tlie urethra to enter the floor 
of the canal in the prostatio sinuses 

Congenital cysts of tlm prostate due to prenatal obstruction of the ducts 
occurfrom time to time They mayb^ single or multiple maybe situated directly 
under the mucosa of tljc prostatic urethra or deeper in the glandular substance 
Tliej are sometimes large enough to cause obstruction to the outflow of urine 
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The oh&tructn e t% pe is seen occasionally in post mortem exammations on 
infants or on still born children and is frequently found associated %nth otlier 
congenital abnormalities of the geiuto urinary tract Occasionally mt' to 
defectiN e development of the termination of the lluUenan ducts in the erabrj o 
their \estigi'il fused opening into the urethra known as the sinus poculans 
maj become sealed oS and cause a cyst in the verumontanum From tlie same 
cause obstruction to the urethra ma\ occur Sometimes a single large sac 
opens into the smus poculans (Fig 233) this is a vestigial vagina 



fre 233 

Tlte lower of Ihe two ijied alJj placed sliadowa demonstrates 
a prostat c pouch wh ch has been fUled with opaque medium 
after inserting a uretenc catheter The upper shadow la a 
cjstogram ITie patient (aged also had a congenital 
deformity of {lie spme (Vr ffiiubury ilfiittgeaaet 

ATONY OF THE PROSTATE 

Some middle aged men suffer from a train of symptoms •« Inch has been 
studied and described by certain authorities notably by Marion (193o) The 
condition is attributable to a local nervous depletion and may be more common 
than js usually supposed The symptoms vary from mild discomfort to con 
siderable pam , there is more or less sexual impotence and a false sperma 
torrheea trlnchmay lead to a definite sexual neurasthenia the patient becoming 
a martyT to a variety of fears and apprehensions such as of impending cancer 
or complete impotence and stenhty Much of this trouble is of a functional 
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type but as so frequently happens there is just that basis of reality which may 
prolong the symptoms indeftnitelj If alJoMed to progress the neurasthenic 
state becomes predominant and if the nervous exhaustion remains unchecked 
the patient may become almost a mental and physical wreck and may often 
be extremely difficult to handle 

These patients complain of pain m the perineum scrotum and penis and 
have a variety of sensations in the neighbouring organs noticeably in the region 
of the anus and rectum vhich may be slight or definitely painful Clinically 
such cases are often mistaken for chronic prostatitis and may be subjected 
to long courses of rectal massage diathermy etc which still further fixes 
the mental attention on the prostatic region 

The first point which should strike the observer is that the urine is clear 
sparkling and devoid of pathogenic bodies and this alone should suggest that 
the complaint is not of inflammatory origin In addition it may be noticed 
that there is a diminution of the urinary stream o« mg to a loss of tone of the 
detrusor muscle of the bladder no demonstrable obstruction to the outflow 
being discovered either by the passage of sounds or by endoscopic inspection 
This loss of pelvic tone affecting the bladder and prostate and the functional 
train of symptoms w hich follow it often cause partial or complete impotence 
during the course of the illness The prostate also becomes distended by its 
o-wn secretion and the act of defalcation may squeeze out a quantity of clear 
watery exudate This latter symptom distresses the victim still more because 
he imagines that he is suffering from loss of spermatic fluid 

The diagnosis is based on the age of the patient — which is below that of 
prostatic enlargement — the diminution of the stream of urine on micturition 
and on rectal examination ivhich reveals a large soft flabbj prostate perhaps 
of considerable size Pressure upon it easily expresses a clear watery discharge 
which appears at the external unnary meatus and should never be mistaken 
for either true spermatic fluid or for pus which has a slightly yellow tinge 
The microscope will also immediately distinguish them from each other It 
will be noticed too that although the prostate is enlarged it still retains its 
characteristic shape is not indurated and does not lose its median furrow 
Further there is no urinary obstruction and the urine is normal and not 
infected 

Treatment should largely be directed to reassuring the patient and to 
removing his introspective fears Local manipulations should therefore be 
avoided a regular healthy regime advised with plenty of good non irritating 
food and the nervous system should be assisted by nerve stimulants and 
tonics Marion advises the use of arsenical preparations for this purpose 
The reassurance and the removal of apprehensions will often cause immediate 
improvement and may alone lead to a cure but when the neurasthenic tendency 
IS fully established it may be extremely difficult to eradicate the unhealthy 
warp in the patient s mind and until this can be done the trouble is apt to 
continue Such cases are sometimes extremely difficult to deal with 

H L Attwater 
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CHAPTER \\\MI 

SIMPLE ENLARGEMENT OF THE PROSTATE 

CAUSE AND NATURE OF THE ENLARGEMENT 

T HI re nro Minoiis thcoriM ns to the nature of the enlargement the 
general]} accepted opinion being that it is due to true tumour formation 
Small adenomata appear simultaneously tn various parts of the gland 
these gradually increase in size and coalesce As this occurs the true prostate 
becomes expanded to form a capsule around the adenomata which however 
max ari'se niao in the substance of the capsule 
itself (tig ^14) and when the enlarged pros 
tatc is removed bj operation enucleation is 
elTected msulo tins capsule Recurrence of 
the adenomatous prostate is rarely met w ith 
after efficient enucleation but carcinoma be 
gmmng in the remnants of the true prostate 
after prostatectom} islcssuncoimnon C}stic 
clianges max be found hence a suggestion 
that tie enlargement is a cjstic glandular 
hjperplasia resulting from chronic mflamma 
tion There is no evidence that venereal 
disease has any predisposing influence or in 
fact that the disease has an inflammatory 
origin 

Tliero 13 notlung to support tlic tlieory 
that the enlargement is a true hypertrophy 
as Thomson >\ alker (1936) sajs dilatation of 
the gland tubules and otl er changes show that 
the process is more than a simple hvper 
troph} The arteriosclerotic theory aho has 
little to support it since enlarged prostate is 

found without thickened arteriesor high blood p^state las been removed and 
pressure The enlargement may be j>art of a the naiis of whch nam^ro $ small 
fibrotic degenerative process which involves otenomata are to be ecen Tbe 
the whole genital 8} stem an imolutioa such ^a^dUrent a ajfaUache"d aLve® 
as occurs m the female reproductive organs at (i/r if nsi>u j n fi te a case ) 
the menopause This niay be secondary to 

testicular changes resulting in loss of testicular hormones thus recent re 
searciies by Dinglemanse and Laqueur (1940) found the content of sex 
hormones in the unne of men with enlai^w prostate to be less than normal 
and similarlj Moore (1940) found a decrease in the amount of urinary 
androgen m prostatic cases Reischauer contended that the essential change 
w as a nodular proliferation of the fibrous tissue with a secondarj penetra 
tion of the submucous glands from which the hypertrophy was formed the 
hypertrophy of these subcervical glands possibly being a compensatory one 
as the prostate undergoes semle atrophy Recent work by Le Due (1939) 
claims to support this theory 
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Age incidence — It is estimated that something like 35 per cent of men 
over 60 years of age suffer from enlai^ed prostate It is generally held tiiat 
It IS uncommon till after 60 but this belief has been challenged recently by 
Thevenard (1940) vho claims that it is relatively frequent under 40 and can 
be detected bj urethroscopie examination though the prostate is noimal on 
rectal examination and the patient free from symptoms Lowsley (1941) sup 
ports this viev and found m 250 post mortenis 23 4 per cent of men oi er 30 
to have enlargement of the subcervical group of glands 

Race — It IS most common in Europe and North America — though less 
common amongst the negroes In the peoples of India it is fairly common 
but IS rarely found m the Mongolian races 

PATHOLOGICAL ANATOMY 

As the prostate enlarges it does so inside the gland proper and as it con 
tinues to groM it thins out and expands the latter so that the gland itself 
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D agranunat c repre «ntat on of D agraramat c representat on of enlarged 
normal prostate prostate 


comes to form a sheath surrounding the enlarged prostate At operation the 
enlarged prostate is enucleated inside this glandular sheath which remains 
behmd As enlargement of the prostate takes place its projection may be 
detected in t%vo mam directions below where its size may be gauged by rectal 
examination and aboie where it projects into the bladder and can be seen 
on c>8toscopy The earliest enlargements are intravesical and so diagnosed 
by cystoscopy The normal prostate vanes in size its average weight is 4| 
gm the average weight of enlarged ones removed by operation is 1 to 3 oz 
and rarely exceeds 6 to 8 oz though larger ones up to 16 to 18 oz have been 
recorded The enlargement commonly affects both lateral lobes equally though 
one may be considerably larger than the other The middle lobe enlarge 
ment is generally held to be an extension from one or other lateral lobe — and 

there certainly is no septum separating this Jobe from the lateral Jobes though 

there is a certain amount of embryoloeical evidence to suggest the possibility 
of a true median lobe Thomson Walker (1904) demonstrated that generally 
the enlargement of the prostate was confined to the part of the prostate aboi e 
the level of the verumontanum and ejaculatory ducts all of which remain 
fixed — the ejaculatory ducts are below and not embedded m the hypertrophied 
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mass (Figs 235 and 236) As it enlarges extravesically and extends backwards 
beneath tlie base of the bladder it stnps the seminal \ esicles from the bladder 
so that thej come to he behind rather than abo\e the gland (Figs 237 and 
238) As it enlarges mtravesically it msinuates itself within the rmg of the 
Nesical sphincter which become stretched and thinned out over the mtra 
\esical projection the sphincter eventually ceases to function and control 
is maintained bj the compressor urethrae muscle \\ hen the intravesical 
projection is more or less equal all the way round it forms a collar like pro 
jection — the so called intraxesical collar — round the sides and back of 
the internal meatus This intravesical projection maj be very irregular 
howeaer one lobe projecting more than the other or it may be confined 
almost to the middle lobe which is formed probably bj a portion of the 
enlarging prostate insinuating itself between the longitudinal muscle fibres 
\luch form the superficial layer of the tngone and thence become continuous 
w ith the longitudinal muscular layer of the urethra 
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D ogram show ng rectal aspect of 
normal prostate 



On microscopy the enlarged prostate consists of gland tubules in a con 
nective tissue stroma the relative proportion of these two \aries m the 
larger soft prostates Vne iAtmta ’& vn yAwrAViwri'L, 

stroma is found in the small fibrous prostate The stroma may contain 
some unstnped muscle fibre and when the urine is infected round celled 
infiltration may be found The tubules hned with columnar epithelium are 
for the most part dilated and branched With extensive dilatation small 
evsts are forrned in which the epithelium becomes flattened The lurama 
contain epithelial debris large granular and fatty cells and corpora amyheea 
Changes m the urethra — The enlarged prostate effects changes m the 
nosterior urethra bladder ureters and kidneys As tlie enlarging gland 
nroiects into the bladder beneath the mucous membrane the vesical orifice 
becomes raised so that the portion of postenor urethra behind the veru 
montanum becomes lengthened and some idea of the size of the prostate is 
obtained by noting the length of catheter required It also becomes com 
pressed laterally by enlargement of the lateral lobes or posteriorly by a middle 
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lobe enlargement With unequal enlargement of the different lobes it may be 
distorted considerably commonly an antero posterior angle is formed at the 
level of the veniinontanum producing a valve which tends to close ith the 
increased intravesical pressure during micturition 

Changes m the bladder, ureters and kidneys— At first with increasing 
obstruction the musculature of the bladder undergoes hypertrophy and the 
bladder ’nail becomes thickened but as the residuum increases the -walls 
become stretched and the bladder capacity increased Viewed from the 
interior it is seen to be trabeculated i e the hypertrophied muscle bundles 
stand out prominently and the mucous membrane is pouched or herniated 
betw een them m this w ay a large diverticulum or diverticula may be formed 
With the elevation of the bladder base and increased intravesical pressure 
the post prostatic pouch develops and as this cannot be emptied by the 
bladder contractions it contams stagnant urine the predisposing factor in 
stone formation and infection 

The kidneys and ureters shoiv a similar picture of hypertrophy and dilata 
tion The kidney substance becomes fibrotic and the subject of chronic 
interstitial nephritis and later with the advent of sepsis pyelonephritis acute 
or chronic supervenes The cause of obstruction with the gradual develop 
ment of residual urine and retention is difficult to explain The outstanding 
fact IS that the size of the prostate bears no relation to the amount of obstruo 
tion produced e g with considerable enlargement of the lateral lobes only 
there may be no residual urme whereas a very small projection of the middle 
lobe may result m complete retention The original explanation that retention 
was due to fatigue and atrophy of the bladder musculature is negatived by 
the fact that after prostatectomy the patient can empty his bladder again It 
18 easj to see how a valvular obstruction is produced by angulation of the 
posterior urethra or bj a middle lobe ball valving the internal meatus but this 
does not explain the mechanism of all enlargements There may be some 
dynamic or neuromuscular explanation which still eludes solution thus 
Joly (1023) seeks an explanation in the ordinary laws of hydrostatics the 
intravesical pressure during micturition acts downwards towards the urethra 
this pressure can be resolved into horizontal and vertical components The 
former acts on the intra\esical projection of the prostate and closes tins portion 
of prostatic urethra in the same manner as an encircling elastic band This 
howe\er does not explain retention when there is little or no intravesical 
projection The final factors in precipitating an acute retention in a patient 
with an enlarged prostate are congestion and spasm the sequelfe often of a 
chill constipation or over indulgence in alcohol 

SYMPTOms AND SIGNS 

Two mam clinical types are met with the former is characterized by 
irritation of the bladder and frequency of micturition out of proportion to the 
amount of obstruction or residual urine the latter type by the development 
of a slow chronic sj mptomless retention progressing to an overflow incontinence 
The latter may be the first indication to the patient that something is wrong 
As a rule the first sj mptom is frequency of micturition it occurs both day and 
nigiit thougli nocturnal frequency is the patient s chief coinpHint He sleeps 
undisturbed through the carfj hours up to 2 or 3 a m after w hich he may have 
to get up 8c\ oral times to pass unne The next symptom is some degree of 
difiicultj in micturition and obstruction to the urinary stream In the early 
stages the difficult} mxj amount only to some hesitation, or a slight latent 
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pcnotl \)oforc Uic flow bc^.in*? i1ifricu]t> n apt to occur especially «hen the 
patjfjjt lias lieM )jis iinne too long The stream loses its force is slower and 
tends to drihhle townnls the end It ma^ lie urgent or precipitate so that 
ml!c^•^ ho relics OS hiniscjf nt onee he ma\ lose a little urine m\oluntnrilj The 
stream mav he intermittent the patient passes nil he can at the moment 
Imt m a bIiotI time has to pass more In some cases mictiintjon can be nccom 
plisheilonU whin Hitting at stool or m the knee elbow or some other abnormal 
}K>MtjOn 

l*iin IS not a prominent ftatim of simple enlargement and when present 
[Kirtcmls some complicitioii such as csstitis or stone The patient is unable 
to impt\ Ins bladder and an increasing amount of residual urine remains 
tins prognsscs until nn acute complete or chronic retention snpenenes the 
former is nccompamid h\ acute jiain from spasmodic eftorts of the bladder to 
implN it'-elf the latter ma\ Ik* juinle-vs and esentualU ifimrelicicd ends m 
\rrllnw and mcontmeniH of iirim ( |>asM\e incontinence ) 

A fir-t attack of acute retention rareh results m permanent retention 
after a larting |>criml of eafheftr nhef normal micturition begins again it 
IS imliheK hotte\cr that the bladder siilMie emptt ing completely and nt 
Hhorttmiig inter\nls furllior attacks occur until hnalK permanent retention 
Ik Climes estnbhshwl 

Hiimaturia is not a prominent aamptom sometimes howe\cr itisprofiise 
causing clot retention when it docK occur the prostate js usually large 
soft and congested Intermission in theaesents of tlieasraptomsi? a character 
isljc feature temponri etaeerhafions due to congestion of the gland being 
precijiitated lit in<li'>eretions m diet — siicli a* mcreaserl alcohol— constipation 
ditching cold ‘•uildcn changes m (cmiiemturc etc 

The pro'tiitic patient is alwava luttcr m warm weather Sexual irritation 
and mrrcasdl <lc*iro mn\ be troublesome an<l ime led to tragic and distressing 
HCiimii in the ywlice courts In unrchcsdl cases samptoms of back pressure 
on !h( kidneas (i e clmimc iirxmia) occur aooncr or later these consist of 
gimral malaise with loss of weight associated witli tliirst headache dryness 
of skm and tin mucous membranes of the mouth and pharynx thus the 
tont.ue is drs and fiirrcxl there mat bedinieuUa m auallmwng solid food and 
morning nau«ei is a common fiature The temperature is subnormal and the 
iiiooil prC'Mire often is rni'»c<l The backache is referred to the renal angle 
luralU It IS bilateral Fmt ma\ l>c entirely unilateral often it is worse during 
ifTorts to jnss water , , , 

When infection is uuperaddcil the urine becomes purulent and less m 
ouantiti and the patient deaelojw a swinging temperature with sweating and 
rapid Jd«s of wrjy.ht The blooil pressure falls and suppression of urine 
ma\ siijicrvene Tlie prostatic bladder is \er\ prone to infection this mav 
aiMiear insidiousK and sixmtaneowsly or may be^m acutely eff following the 
ins^igc of a catlioter Infection following catheterization is specially liable 
to occur witcii the bladder is ehtonically distcndetl it occurs m spite of the 
mo'l scrupulous asepsis and the infecting organism is iinariably a B coh— 
an auto infection for which the operator is liable to be blamed Once the 
infection is established it is practically imiwssible to cure until tiie patient has 
lieen put in a position to empt\ Im bladder again by prostatectomy 

EXAMINATIOK OF THE PATIENT 

Tins w ill follow careful ms cstigation of the patient s history and sy mptoms 
he should be Ij mg on ins back on a couch or m bed attention is directed 
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first to the bladder , a distended bladder may be obvious to the eye and is 
readily palpable as a rounded elastic suellmg extending upward from the 
pubes tow ards the umbilicus If the bladder is not palpable it may be possible 
to determine its upper limit bj percussion If prior to this the patient has 
passed all the urine he can, some idea may be gained as to the presence and 
amount of residual urine 

Next, the loins are examined, and any enlargement or tenderness of either 
kidnej noted A rectal examination should noiv be made — best done m the 
knee elbow position— the size, consistency and mobility of the prostate are 
ascertained The enlargement generally is uniform is confined to the prostate, 
w Inch presents a smooth con\ ex rectal surface, is well defined and of homo 
geneous elastic consistency The mobiUty of the gland can be estimated best 
bj bimanual rectal and abdominal palpation 

It is a much discussed point whether a catheter should he passed to deter- 
mine the amount of residual unne If the bladder is distended and the patient 
free from pain, a catheter should not be passed at this first examination 
should he be suffering from acute retention, however, temporary relief must 
be given with a catheter, but it is wiser at this juncture not to empty the 
bladder The amount of residual unne is an important guide to the surgeon 
in advising for or against operation, and the responsibility of passing a catheter 
should be left to him if it is obvious that there is a considerable amount of 
residual urine he w ill refrain , but if a catheter is deemed necessary it must 
be passed with the most scrupulous care and asepsis Its unskilled use may 
cause hffimorrhage, false passages or seps.s, which may have most serious 
consequences Before withdrawing the catheter, the bladder should be washed 
w ith an antiseptic solution (€ g oxycyamde of mercury 1 8,000) and the patient 
subsequently given a urinary antiseptic by mouth for some days If practicable, 
the urinary antiseptic should be taken also for a day or tw o before the catheter 
13 passed 

C> stoscopic examination is desirable in all cases before operation , m 
straightforward cases this can bo earned out as a preliminary at the time of 
operation thus an unsuspected stone or diverticulum may be revealed In 
certain cases cystoscopy is essential to establish diagnosis , for example, a 
patient presenting prostatic symptoms m whom no enlargement of the prostate 
15 found on rectal examination , in such a case cystoscopy may confirm the 
ihagnosis, or may reveal an unsuspected early tabes Similarly all cases of 
haimorrhage associated with enlarged prostate should be subjected to cysto- 
scopy. lest an early carcinoma of bladder,, or juideed nf tlip kifW y, rtussed 

With an enlarged prostate the cystoscope will show a trabeculated bladder 
in which the hypertrophied muscle bundles are evident, and the interureteric 
bar will stand out as a solid ridge, which may be prolonged beyond the ureteric 
orifices This prominent interureteric bar la especially cMdent m middle lobe 
obstruction, the trigonal muscle, arising at the ureteric orifices, is derived 
from the longitudinal muscle layer of the ureters, and below converges at the 
internal meatus where it becomes continuous with that of the urethra its 
contraction tends to pull open the internal meatus The regular outline of the 
internal meatus will he altered by the mtravesical projection, and V-shaped 
gaps are seen between the different lobes With the projecting prostate and 
raising of the internal meatus the prostatic margin is seen to he much nearer 
the iirttenc orifices tlinn obtains normally (Marion’s sign, 1021) witli further 
projection, especially of the middle lobe, the trigone and ureteric orifices may 
be ovcrsliadowod completely 

\-ray c\amination should be carried out in all cases with prostatic 
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symptoms Unsuspected calcuh are sometimes revealed either in the urinary 
tract, or in the prostate itself Intravenous urograms give valuable informa- 
tion about renal function, the presence of urinary tract dilatation or a vesical 
diverticulum, and a film of the bladder exposed immediately after passing 
uater gives useful evidence eonceming residual urine m the bladder The 
cystoscope will sliovv, not infrequently a stone in the bladder which gave 
no shadow with the X rays Examination of the urine and investigation of 
the renal function arc essential , for the latter the reader is referred to 
Chapter III In the early stages the unne will be normal , later there is 
polyuna, the unne is of low specific gravity, pale m colour and deficient m 
solids and pigments , there may be a trace of albumen and, rarely casts 
With the onset of infection it be^mes cloudy and purulent 


COMPLICATIONS 

Retention ol urine — This may be acute or chronic Anytlung which 
produces congestion of an enJaiged prostate such as exposure to wet and 
cold, extra alcohol constipation, etc , may be sufficient to precipitate an 
attack of acute retention The patient is m pain, and distressed by frequent 
spasmodic contractions of the bladder m its effort to expel unne The distended 
bladder may be felt above the pubes extending upwards towards the umbilicus 
The retention may last from hours to davs, before the urine begins to flow 
naturally again Recurrence is inevitable sooner or later, and eventually 
attacks succeed one another with increasing frequency and seventy, until a 
complete permanent retention results Chronic retention, on the other hand, 
IS a slowly developing painless distension of the bladder, eventually resulting 
in overflow and passive incontinence the latter most marked at night Tlie 
patient suffers from ftequency of micturition, but generally is unaware of lus 
distended bladder , if this condition is allowed to persist he begins to suffer 
from thirst, headache, nausea, etc (oirfc Uraimia) 

Infection and sepsis — Infection frequently follows catheterization, the 
infecting orgamsm being the B coli, and as jt occurs in spite of tlie most 
scrupulous asepsis it is suggested that tlie catheter is only the exciting cause 
and that the infection is an auto infection rather than a catheter-borne one 
A few hours after catheterization the patient has a rigor and the teuiperature 
rises, at the same time he begins to suffer from frequency of micturition and 
dysuria and is generally seetfy, and tlic unne becomes cloudy and purulent 
He may also experience a renal ache, unilateral or bilateral, and one or both 
kidneys may be tender In severe cases the tongue becomes tlr^ , the patient 
suffers from thrist, nausea, anorexia and hiccough and loses w eight He is 
constipated, drowsy and restless, tlie blood pressure falls, the lirmc becomes 
scanty and complete anuna may result With stagnating residual urine, 
however, infection occurs without any instrumentation, its onset being more 
insidious and often passing unnoticed 

Calculi With infection, and when the unne becomes alkaline, phosplntic 

stones may be formed in the bladder L>ing m the post prostatic poucli and 
covered by residual urine, they may give rise to no symptoms In addition 
to these stones which are secondary to infection, primarj calcuh composed 
of calcium ovalate or uric acid occur, with uninfected unne, m about 1 per 
cent of all cases of enlarged prostate 

Epididymitis— This is a frequent concomitant of all unnarj infections but 
seems especially liable to follow prolonged catheterization H Jicn tliiv is likc)> 
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to be necessary it is a n ise procedure to tie the vasa deferentia first Epididy- 
mitis used to be a common sequel to prostatectomy occurring m the second or 
third u eek in about 30 per cent of cases until ligation of the vasa deferentia 
became a routine Infection of the vesiculae seminales is common its importance 
lies in the fact that it may be a cause of persisting sepsis after prostatectomy 
In all such cases the secretion from these glands should be collected by rectal 
massage and microscoped 

Haematuna — Hasmatuna often follows the use of a catheter Spon 
taneous bleeding is less common it may consist merely of a drop of blood at 
the beginning or end of niictuntion or may be a sudden profuse bleeding into 
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Cystograjn showing single diverticulum of bla Ider with an enlarged 
prostale 


the bladder causing clot retenfion The type of prostate m ivbich this 
occurs IS the large soft vascular benign one it is rarely met with in carcinoma 
of the prostate 

Diverticula— Diverticula are common with enlarged prostate they may 
^ quite small or as large as or even larger than the 
bladder itseli The orifice by which a diverticulum opens into the bladder is 
usually small and is recognized with the cystoscope as a small round rather 
rigid opemng in the bladder wall They are most frequently situated at the 
back ot the bladder or low down at one or other side They may contain 
calculi and neoplasms may originate within tliem With collapse of the bladder 
wall after cystostomy the opening of the diverticulum may become occluded 
and septic matter become bottled up within it This may lead to serious 
trouble such as perioration or later as it prevents complete emptying of the 
bladder, may be a lertile source of continuous sepsis Cystoscopy is advisable 
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m all cises of proatatjc enhtgeraent it k by this means that the presence of 
a tlu erticulum is discoaereil A subsequent cjstograra may help to define its 
size and position (Figs 230 and 240) 

Renal failure — Botli acute and chronic forms of renal failure occur An 
example of the former is the suppression of unne resulting from the sudden 
emptjmg of a clironically distended bladder Chronic renal failure is the 
result of continued and imrelieaed back pressure on the kidneys it is char 
nctenzed bj poljuria and subnormal temperature the patient is sallow in 
aiipearance and loses weight the tongue is dry and he suffers from thrist 
anorexia nausea constipation headache and backache (vide Ursenua) 
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C>stogrom showing muttipfe <li'orticu?a of bldrfier 


Secondary malignancy— Tuenty per cent of ill unoperated benjgii enlarge 
ments of the prostate exentually develop secondary malignant change Tins 
IS recognized by the appearance of a hard nodule or nodules m the substance 
of the gland or commonly by infiltration and fixation at its lower end or one 
or other lateral margin Hus risk of subsequent malignancy is a factor to be 
borne m mind in considering the pros and cons of operation 

COURSE AND PROGNOSIS 

Enlargement of the prostate is a senous disease on account of the back 
pressure it produces and the ultimate sepsis It is a progressn e disease thongli 
prof'ress may be slow or fast and unless relieved ends fatally from one of these 
causes Tlie size of the prostate is httle cntenon of the amount of obstruction 
it 13 producin'^ The patient either passes through a stage of frequency of 
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micturition and bladder irritation to one of increasing obstruction and reten- 
tion , or undergoes u ith little or no local sj mptoms, a sIo« , chronic retention 
resultin" in overflow incontinence Meanwhile there is developing a baek- 
pressur^nepliritis, and with the adicnt of infection, ascending pj elonephntis 
The w ise patient w ill not aw ait the onset of retention before seeking medical 
adi ice and although at the stage which he seeks guidance operation may not 
be necessarj it maj be expedient The patient tends to take a short Mew, 
whereas the surgeon must take a long one In other words, he must balance 
the immediate risk of operation while the prospect is good against the ultimate 
risk w hen it maj be bad So long as the residual unne is under 4 oz and the 
prostate is not interfering seriously with his activities and his sleep, it is safe 
to temporize When the residuum is greater than this, operation generally is 
advisable, the onlj ultimate alternative is a catheter life, which few patients 
surv IV e more than tw o to tw o and a half years Each case must be judged on 
its ow n merits after due consideration of the general condition of the patient, 
Ins prospect of life his cardiovascular system and the functional value of Ins 
kidnejs Infection of the urine is not a bar to operation provided the renal 
functional tests are satisfactorj , in fact, a patient with a urine already infected 
lias acquired some immunity, and tends to run a more benign post operative 
course than one w ith an uninfected urine 

DIAGNOSIS 

Erequcncj of micturition, most marked at mght, and of the prostatic type, 
commencing after the age of 50, and with a clear unne, almost certainly is 
due to an enlarged prostate The diagnosis will be confirmed by rectal and 
cjstoscopio examinations Careful investigation of the history and examina- 
tion of the piticnt w ill ai oid fundamental errors in diagnosis, such ns mistaking 
the digestive disturbances of renal failure for gastritis or carcinoma of the 
stomach and its polyuria, for diabetes insipidus both are mistakes which 
^^ould have been avoided liad the abdomen been examined and the distended 
bladder recognized Diagnosis of benign enlargement of the prostate must be 
nnde from other causes of urinarj obstruction and from other causes of 
prostatic enlargement 

1 Otiicr causes of urinary obstruction (a) Stricture of the urethra 
(Id Diseases of the nervous s>stcm (c) “Bladder-neck obstruction'’ (d) 
Vesical grow tlis 

2 Other causes of enlargement of the prostate (n) Prostatitis and prostatic 
aljMovs (fi) Carcinoma of tJic prostate (c) Prostatic calculus (d) Tuberculous 
di«casc of the prostate 

I Other causes of urinary obstruction — (a) Stricture — If, on attempting 
to ]n‘«s a catheter, obstruction is found anterior to the prostatic urethra, 
urctbroscopic examination is indicated, it may be impossible otherwise to 
distmgmsli between an organic obstruction and obstruction caused bj spasm 
of the compressor uretbrT A stricture generally manifests itself before the 
jiaticnt reaches tlie prostatic age, and the early history is one of increasing 
difiicultv rather than frequency of micturition , moreover, the unne is already 
clomlv iroiii infection, or at least contains urethral or prostatic threads Unless 
there is coexisting prostatic hyjiertrophy the prostate will bo found, on rectal 
examination, not to bo enlarged 

(6) Disiasis 01 Till xruvous sxstfm — Diseases of the spinal cord may 
disturb bladder function, thus frequency' of micturition is a common early 
syniptoiii of disseminated sclerosis . but the disease most commonly causing 
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oltstniclion IS tnlios No cxn»imUion of the tinnarj tract is complete until 
tlip nJictcs lm^e been examined with well established tnbes the absent 
MiTO jerks Arv'tll Uoberf-^on pupiN and ataxia render the diagnosis easy 
Dillieultx in inictuntion is nu carlx sxmptom of tabes howexer and may 
occur before these cliaraclcnsHc features appear frequency of imctuntion 
IS ab ent until infection occurs but nocturnal incontinence is furly common 
Dngno IS can l>e establishwJ gmeralK b> c>stoscopj which shows a fine 
atrophic tt jh* of Iraheculation ch imctcristic of spinal disease In tabes there 
n t irlj loss of sexual power whereas with enlarged prostate it is retained or 
e\en increased Thomson Walker (10I<») dcscnbctl a condition of Primary 
Atonx of the niaddor without obstruction or signs of nervous disease Ihese 
easts prt'ent a Jong Jiistor} of incixasmg di0icii!t} beginning in the second or 
thinl decade mid progfpsstug to complete retention the same atrophic 
trabcculation is present ns in tabes In thia condition m which the bladder 
musculature is at f uilt the lack of Madder tone w ill be noticed w hen a catheter 
IS pas ed the unne drojis from the end of the catheter and the bladder lacks 
mix jiowrr of jiropiilsion 

(r) JlL.ii)i>Fn MCk onsTKUCTiox —This condition ai>pears under various 
names — prostntismc sans prostate ami alrophj of the prostate m tl e 
Iniieli htiratiire white it is dcscnled bx tmerican writers as median 
bar obstniction The bladder notk becomes infiltrated with fibrous tissue 
probahh dating from prex lous prostatitis and so fails to open hence Legueu s 
(I'nJJterm Dj'cetasia There is a long history of difficult) and frequenej 
hegtniiing hefore the age of 4 » hut no prostatic enlargement The cj stoscope 
wlucii max be gripped at the hlndiler neck ns bj a stricture shows a back 
pressure bladder similar to that found with enhiged prostate but there is no 
intraxesical prostatic projection The charnclcnstic condition seen is a thick 
oning of the posterior lin of the internal meatus whicli forms a transverse bar 
at the junction of hladiler and |>ostcrior urethra and wjicn viewed with the 
endoscope it is socn that the meatus fads to open and contract normal!) as the 
watt r IS turned on and off \oung laj-s stress on the fact that with a 

c> stoscojHj m the hiadder a finger in the rectumenn detect thickening and indura 
tion m the median jiortion of the prostate and tl e beak of the cystoscope 
which normnll) ma) bo felt through the trigone ma) not be palpable 

(tl) > FsicAL OROVVTHS — \ jnpillonm growing near the internal meatus may 
cause difficuUv in micturition ns it is earned downwards m the urinary stream 
but hTmaluna will be tiic outstanding feature and small pieces of the growth 
arc broken olT and ma) be reeogmrcd in the unne A carcinoma low down in 
the Madder wall max infiltrate the prostate but the increase in size will be 
limited to one side o! the gland and its upper and outer margins xxih have lost 
tlicir definition C)stoscop> will elucidate the diagnosis 

2 Other causes ot prostatic enlai^ement— (o) Pjiost vtitis— In chronic 
prostatitis the prostate is irregular tender firm and little if at all enlarged 
If it IS at nil enlargcci it is boggy rather than uniformly elastic like an 
adenomatous prostate moreover itnearly always is associated with vesiculitis 
so that these structures are jialpably enlaced and thickened There is no 
intrax esical jirojection of tl e prostate the urine is purulent or contains urethral 
or prostatic filaments and the secretion expressevi by rectal massage contains 
pus cells and cellular debris from the prostate Occasionally an acute primary 
prostatitis IS met with which may be confused with enlarged prostate it 
begins auddeni) witli frequency dysuna and increasing difficulty progressing 
rapidlx to retention of unne Tlie prostate is uniformly enlarged tense and 
tender and tho temperature is raised Tlie unne may be perfectly clear 
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After a few days a soft spot appears m one or other lobe indicating abscess 
formation This type of prostatitis is due to a staphylococcus aureus and 
may be associated with a boil or some other skin lesion 

(6) Carcinoma of prostate — ^The age incidence is much the same as that 
of benign enlargement though not mfrequently carcinoma is met with at a 
slightly earlier age e g the early fifties The early history is one of increasing 
difficulty in micturition rather than frequency Pam w Inch is absent in simple 
enlargement may be a feature of carcinoma especially sciatic pain Rectal 
examination w ill reveal an irregular prostate w ith characteristic hardness and 
fixation Possibly induration may fe felt extending to one or both vesicles 
and laterally the normal prostatic outline may be ill defined or lost Sarcoma 
of the prostate is a rare disease and practically unknown at the prostatic age 
It either forms a large soft swelling which does not involve the whole gland 
or IS mainly perivesical or retrovesical 

(c) Prostatic calculi — A single stone in the prostate or prostatic urethra 
IS more likely to be mistaken for carcinoma than benign enlargement An 
X ray film Hill settle the doubt (F/g 278) IVben the stones are multiple it 
may be possible to feel crepitus on rectal examination as they grate against 
one another a stone in the prostatic urethra can be felt on passage of a metal 
instrument The urine nearly always is cloudy and infected and sometimes 
a little blood appears at the beginning or end of micturition 

(d) Tuberculous disease of tkb prostate — This is a disease of an earlier 
decade and if met with at a prostatic age it will be accompanied by other 
evidence of tuberculosis in the genital or urinary tracts which will render 
diagnosis obvious 

S G JIacDonald 


Dinoemanse E and Laqueur E {1910) J Urol 44 530 

Draper J W StAUOHTER G and Denslow C (1941) / Urol 45 539 

JoLY J 8 (1923) Proc R Soe Mtd 17, (Sect Urol) 13 

Le Dec I E (1939) J Urol 42 1217 

Leoueu and Donot (1932) Prestemed 40 185 

Lowsley 0 S (1941) Year Book of Ui-olORv Chicaao n 311 

Mariok G (1921) Trait4 d urolone 2 voh Pans 

Moore R A Miller M L and ^lcLELLAN a (19401 J Uml 44 727 

Reischauer F (1925) VucJiou s Arch 250,35 * 

(1934) Beitr kUn Chtr 160 460 

Tji6\emard P (1940) Presse med 48 957 
Taostsox n At.KER J (190-i} Bnt Mtd J 2 e2 

(1910) Ann Surg 52 677 

rr I^seases and Injuries of the Genito Urinary Organs 

Young H H (1926) Practice of Urology Philadelphia ° 


‘’nd ed London 



CHAPTER XXXVHI 


TREATMENT OF COMPLICATIONS OF SIMPLE ENLARGEMENT 
OF THE PROSTATE AND NON-OPERATIVE TREATMENT OF 
SIMPLE ENLARGEMENT 


A cute retention rIiouIiI be relic^wlns soon as possible The patient 

js guen a l-gr morphia Riipjwsitorv or a J gr of morplua hjpoder 
inicalU, am! plaoetl in a hot bath ShouW he fail to pass water m the 
hath lie must he roheicd forthwith bj catheter The strictest aseptic pre 
cautions must he adopted the hands of the surgeon being washed the penis 
swahbod and, when possible the urethra irrigated with some antiseptic solution 
Xext, with a siringc or ordinary pen-filhng pipette 1 or 2 drams of a 4 per 
cent solution of nosocame arc instilled into the urethra tins not only helps 
the patient h\ relies mg pun it helps the surgeon also by abolishing spasm 
and rcsi'taneo of the compressor urctbno muscle The best type of catheter 
to use is the “ Mnrsliall {made onginall} bj Bell «L Crojdon) , this is made 
hoth in riihher (known as Tienmnns catheter) and ‘ gum elastic ' and can 
he hmled . it lias a cursed ohsarj-tipped end the rubber “ Marshall being 
firmer than the or<lmar\ rubber *cat net cr , and the gum'elastic one softer 
and more fic\ib)c tlinn the onJinarj gum clastic (Figs 241 and 242) With 
Its curicd end an<l its flcvihihty this catheter rare!) fads to find its waj 
through the angulatod prosiatic urethra , it should be passed with the greatest 
gentleness, no force is permisMbIc A bani, atraiglit or rigid instrument should 
not be used , it results m h'emorrlnge and false passages, and fails to relies e 
the retention The best sizes to use are S, 0 or !0 (English scale) Should 
the “ ^iarsliall ” fad, a coude or lucoude, sire IS or 20 (French scale), can be 
trictl — a larger size often j»as«ing more easilj than a smaller one As a final 
resort the long-curt od siher prostatic catheter may ha\e to be used The 
patient should be kept m bed until natural micturition is re established 
meanwhile he shoukl drink copiously (-1 to 5 pints dad}) and take some 
urinar} antiseptic such as Rulphonainidc It is wise to wash the bladder with a 
mild antiseptic solution after each cathetenzation If relief cannot be afforded 
b} catheter, the bladder must be opened and drained suprapubically If the 
at/,? /A\p idPAUlar IwS xv aww? /Jxe nf ibp rs/be/ej- 

prohabij has become blocked by a blood clot, which can be displaced by 
s} ringing a small quantitj of saline solution through the catheter ‘ Clot 
retention” means that the bladder is full of blood clot which cannot be 
t*mi»tied b> catlieter 

Chronic retention — ^Tho slow, chronic, painless retention is a much more 
serious condition, ns the kidnej’s have b«ti subjected to increasing back 
pressure for a considerable time, and their function generally is impaired 
Tw 0 dangers must he guarded against — ^firstly, the sudden emptying of the 
bladder and secondl}, infection The sudden emptying of the bladder and 
consequent!} sudden relief of back pressure on the kidneys may result in 
suppression of urine . it is more likely to occur when the blood pressure is 
high or the specific gravitj of the unne low In the same way the sudden 
relief of tension, and consequent congestion of the whole utinarv tract, may 
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result in hfemorrhage from bladder, ureters and kidneys The back-pressure 
bladder is more prone to infection, and once infected more difficult to cure 
It should be an axiom that uhen the arteries are poor, the blood-pressure high, 
or the specific gravity of the urme low, the bladder should be emptied alou ly 
The patient should be put to bed for a day or two before any instrumentation 
IS attempted He should be given large quantities of fluids and a urinary 
antiseptic The object in mind is to empty the bladder just a little faster than 
the urine is being secreted, over a period of forty eight hours, so that the 
kidneys may accommodate themselves to the gradually decreasing tension 


A 




Fio 241 


A \ ulcamte tap which fits tightly in(o the funnel end of 
catheter B Marshall catheter 



Fig 242 

A Bicoude catheter B Coude catheter 


This is best done through a watertight suprapubic stab puncture made after 
exposing the bladder , otherwise a catheter is tied in to the bladder , either a 
tap IS attached to the end of the catheter (Fig 241, a) and adjusted so that the 
urine comes out m a steady drip, or the catheter may be controlled by a spigot 
and 10 oz uithdraun every two hours until the bladder is empty Should 
this not rehe\e the tension fast enough, the amount may be increased to 
12 or 15 oz Another method is to plug the catheter with a spigot, then to 
thrust a hj^podermic needle into the catheter belund the spigot and allow the 
urine to drip from the end of the needle There may bo a little bleeding when 
the bladder is emp^ed but this is controlled by lavage with 1 in 10 000 silver 
nitrate solution Once the bladder has been emptied safely, and until the 
next step is decided, either the catheter should be retained or the bladder 
emptied by passing a catheter at regular intervals 
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Infection and sepsis— If vo take ns a tjpe infection following cathetenza 
tion tiip intient slionld be confined to bctl and placed on a light or medium 

diet— chnmmting alcoliol meat nnd meat extracts condiments and spices 

he should drink copiousU nnd be gi\cn a nrinarv antiseptic month In 
most of lbe‘-c oases and where the residual urine is small in amount or non 
existent the temperature returns to nomial in two to three dn}8 though 
p\un reiinins Hmds should con^nt of plain water barley water or one 
of tlie minerals such ns Contrextxille 1 unn or I ichj and weak China tea 
Ilnrlet water ehoiild be an infusion of natural barlej » e barley with the 
husk on (ml jicarl barle\ ) and is made as follows two ounces of natural 
harlcA three lumps of sugar nnd the nnd of one lemon are placed in a large 
jug or basin and I gall of boiling water poured on to tliem tins is poured 
off when cold nnd makes a dear palatal !e drink 

\\ ith reganl to urmarj antiseptics sulpbatbiazole (M A. li 7G0) is the most 
gcnernlU clToctu e of the suiphotminides and is cffectu e in low er concentration 
than sul]ihap\ridme (M A. 1$ Dt) Apart from its \aluc in B cob infections 
sulphnthinrole is now the antiseptic of choice in staphylococcal and proteus 
infections It nia\ be enectiao also in infections caused by the streptococcus 
f-rcahs though with the latter orgnnisjii innmlehe acid is more efficient as 
tills must he m concentrated solufion in the iinne and necessitates a reduction 
of fluid intake to 2 pints a day it is best withheld until the temperature has 
retiir«e<l to normal In more sexeix. infections and in cases where the residual 


large It of the utmo'>t imjiorlance to securo free bladder dramoge eitlier 
by a retained catlictcr or by atiprapiibic cystostomy Should nausea or sick 
no s prcAcnt «ufRcieiU intnKc of fluids by mouth and m any case when the 
renal sctrction is low a contimious intraACnous dnp of normal saline and 
5 j>cr cent glucose (isotomc) hboiild I c initwteil this is tlie simplest and most 
certain method of re estalihdmig the renal accretion Except m an emergency 
the patient is hotter without iluirctics which only <lcplcto the tissues of fluid 
Calculi— N esicnl enlcuh occurring with an enlarged prostate are merely 
an incident in the course of the prostatic enlargement and should be treated 
ns such Thc\ should be removed b\ suprapubic operation either at the time 
of the prostatectoiin or nt the first stage when a two stage operation is pet 
formed Crushing a stone m these circumstances may be a hazardous procedure 
and often is followed by retention moreover recurrence of stone is certain 
as the origiml factors causing the stone (residual urine and infection) remain 
Epldldynulis — This sbouhl be trcxtcvl by elevation and heat the scrotum 
bein'’ rai'-ed on a sm ill cushion or pxd and beat applied either bv hot fomenta 
tion or by aritiphlogistine Citbeicnzation should be ■vvouled as far as possible 
flnwirally l-lm swpllirg? bejrins to subside 
after °even to fen days rarely however it progresses to abscess formation 
tlic skin grows dusky and ^dhe^ent at one point which subsequently becomes 
shun soft and fluctuant and unless incised breaks down and discharges pus 
Hmmaturia— B hen slight such as a drop of blood at the beginning or end 
of micturition no special treatment is necessary should it be persistent or 
suOicient to colour the urine Hvage with I in 10 000 silver nitrate solution 
will nrolablv stop it For recurring haimorrliage A. ray treatment may be 
advised witii a fair prospect of success if it recurs sufficiently often or with 
sufficient seventy to produce an-einia a two stage operation is indicated nith 
siinranubic cystostomy the bleeding wiU cease after this the ansemia can be 
treated with iron or liver extract or even by a blood transfusion the drainage 
being maintained until the blood picture warrants prostatectomy A severe 
b-emorrhage resulting m clot retention w dl necessitate a suprapubic cy sto 


'’9 
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stomy old clots maj be evacuated bj a Bigelow s evacuator but when actn e 
prostatic bleeding is going on operation is a wiser procedure 

Diverticula — As a general rule diverticula should be excised either at a 
preliminary operation or at the time of the prostatectomy according to the 
condition of the patient Exception may be made however in the case of a 
small one m which the opening is not too small and is situated well above the 
base of the bladder The nretenc onfice must be defined before operation 
as m a small number of cas^ it lies inside the diverticulum 

Renal failure — Chrome renal failure is due to the gradual destruction of 
renal tissue such as occurs in unrelieved prostatic obstruction The indica 
tions are to relieve the obstruction by a suprapubic stab puncture after 
exposing the bladder for preference or by a tied m catheter and to stimulate 
the renal secretion by increasing the fluid intake If and when the kidneys 
respond sufficiently suprapubic drainage is substituted for the catheter the 
suprapubic tube being retained permanently or until the patient is deemed 
fit enough to undergo prostatectomy In acute renal failure such as maj 
follow the sudden emptying of a distended bladder the anuria is due to renal 
congestion from the sudden relief of tension Here again drainage must be 
maintained while everj effort is made toward the re establishment of the 
renal secretion Hot fomentations ate applied to the loins free action of the 
skin stimulated bj radiant heat and fluid— normal saline 5 per cent glucose 
(isotonic) or 4 3 per cent sodium sulphate — ^given by continuous intravenous 
dnp A diuretic such as theocin sodium sulphate (gr \) may be given 
and the bowel action should be encouraged by a sahne aperient If the blood 
pressure has fallen materially an injection of pituitnn may be valuable 

NON OPERATIVE TREATMENT OF SIMPLE ENLARGEMENT OF THE PROSTATE 

This IS applicable only to early cases and cases in which there exists some 
serious contraindication to operation 

Early cases — General treatment will be directed towards securing a 
well ordered life preferably m a warm climate The patient must guard against 
cold chills and over exertion all conditions liable to produce some congestion 
and increased difficulty' in micturition Difficulty is increased by holding the 
urine after the call to micturition comes and must be guarded against by 
avoiding occasions when this might arise such as long journeys by tram car 
or air Constipation also should be eliminated a well ordered diet and mild 
exercise such as walking or golf should ensure a daily evacuation Alcohol 
taken in moderation ne^ not be forbidden it rarely causes trouble so long 
as the patient does not exceed his accustomed ration but he must avoid the 
extra glass A city dinner is a most fertile source of retention in prostatic 
patients The most suitable form ofalcohol is whisky or a light wine Nocturnal 
irequency may be relieved to a certain extent by mild sedatives such as bromide 
and luminal and urinary antiseptics are indicated when the urine becomes in 
lected apart from this drugs offer Uttle help except in relieving concomitant 
symptoms rrostatic massage so necessary m the treatment of chrome prostat 
itis is undesirable m the case of an enlarged prostate and may prove harmful 
Early cases should be re examined from time to time and both the residual 
unne and renal function watched carefully Organotherapy based on the fact 
that with an enlarged prostate there 13 a dimmution of androgen in fhe urine 
cannot be considered a substitute foi* operation when much obstruction exists 
It may be tned in early cases but up to date the results have been disappoint 

ing Inough the male hormones tone up the bladder musculature improvethe 
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pcncml licnltli and pi\p me to a aense of well being tiiere is no CMdence that 
tlie\ jitwhico nn\ (iinuriutiou tii the size of the jirostnte Draper (I<140) m a 
f-crie> of c'l'scs foiiml no improienient following injections of testosterone but 
Hinch niore work rennins to lie done on tins subject before an} conclusion can 
be flrawn Deep \ rat tliorapi probabh rebeies local congestion and maj 
cause soujc Jiuproieincnt in the troublesome frcqiienc} of micturition but it 
prodiiccsno (liininutionin the Rjze of the gland and at best an} benefit dern ed 
iron) it K purcU tclnpora^^ It is not de\oul of risk it is difficult to gauge the 
ojitimum dose for cacii indi\ idual and an \ rav bum maj pro\ e more trouble 
some than the prostate \ ra\s should not be applied when the urine is 
infected it w ill produce mcrenswl di(ricuU> m micturition and maj precipitate 
retention 

Cases In which operation Is contraindicated— Man} of these will be cases 
w ith high residual and poor rcinl function and bad cases of infection a large 
number of them can be impro\ed sufficicntK for operation to be a justifiable 
ri'k llio important points in treatment are to secure a large diuresis b} 
intake of suflieicnt fluid to proiluce a imnimum of 80 to 100 oz of urine in 
twents four hours and to cmpt\ the bhildor at regular interi als b} catheter 
or to keep It empt} bi means of a tied m catheter TJie bladder mean 
time piiouhi be washed mommg and eiemng with a mild antiseptic (such 
as oxiciamde of mercim 1 in 8 000) and a iirinar} antiseptic taken by 
uiout)i Thc'O two factors jn prrliminarv treatment (mz securing a large 
dmrp'is and bhdiler dnmape) base licen rcsjionsible clnefl\ for the large (le 
creise in ojicratiie mortnht\ Patients prc'cntinp cardioiascular difficulties 
or diabetes Rhoulil be handed o\er to the phasieinns for pro operative treatment 
When ojiention is aetoed fmalU the patient will ha\e to embark on a catheter 

‘ S G MacDonald 



CHAPTER XXXIX 
SUPRAPUBIC PROSTATECTOMY 

T he operation of prostatectomy means removal of the prostate gland, 
but m the case of simple enlai^ement or adenomatous disease a mass 
of pathological tissue is enucleated v, ith the finger from w ithin a capsule 
of fibrous tissue enclosing gland substance The larger the tumour or tumours, 
the smaller and more atrophic (owing to pressure) is the amount of prostate 
gland to be found m this fibrous sheath 

The modern operation of suprapubic prostatectomy has developed in 
successive stages from a partial to a total removal of multiple prostatic adeno- 
mata At the same time the technique has changed from an excision of the 
mtra\esical portion then a removal of the whole mass by blind operation, 
to complete enucleation followed by reconstruction of the anatomy of the 
bladder base, internal meatus and tom ends of the urethra 

The introduction of floodlighting into a body cavity and the invention of 
instruments designed to overcome the operator s difficulties lia\ e placed the 
technique of this operation on an equality with that of the surgery of anj 
other organ 


THE HISTORY OF SUPRAPUBIC PROSTATECTOMY 

Attempts to remove the enlarged prostate by the suprapubic route date 
back to 1830, when the French surgeon Amussat excised the middle lobe with 
scissors , but it was not until 1887 that McGill of Leeds urged surgeons to 
perform this operation as an efficient substitute for catheter life Belfield of 
Chicago m the same year reported that he had excised the middle lobe, but he 
did not share SIcGill s enthusiasm for it In a subsequent paper published m 
1890 he rc\ie«ed the cases of suprapubic prostatectomy wiucli had been per- 
formed over eighty times and found that “ m nearly one third of cases on record 
the radical operation failed to restore voluntary urination,” due, so he thought, 
to bladder atony Another cause was detected by him, namely, that the opera- 
tion filled to remoie the prostatic obstruction and that the intravesical pro- 
jection constituted but a part of it 

McGill held the view that “retention was caused by valve-like action of 
the intraNcsical prostate, tho urethral orifice being closed more or less com- 
pletely by the contraction of the bladder on its contents ” 

Alter the death of McGill in 1890 no surgeon continued this line of clinical 
reseirch and prostatectomy fell into disfavour 

\\ ilium White of Philadelphia m 1893 still further discouraged any opera- 
tion on tho gland itself, bj suggesting that castration alone might cause 
slirmkagc of the prostatic overgrowth This suggestion was readily taken up, 
and manj elderly men had to submit to remov al of both testicles w ith unfor- 
tunate results Mental disturbances were tho rule, rather than the exception 
William White had made this proposal after studying John Hunter’s experi- 
ments on nnininls but he failed to realize that, whereas Hunter had expen- 
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jncnted upon the normal prostate he was athocatinp: a sumKr experiment on 
man w Inch \i as to cause ntropht of tumour tissue If the enlargement of the 
gland were due to hapertropha the surgeons who put into practice ilham 
Whites suggestion would lm\o obtained satisfaetorj results \ asectom^ 
as a less f!e%ere and mutilating ojierition was given a trial with results eqiiilK 
unfortunate 

In more recent tunes diMsion of the vas deferens has been reintroduced 
into I urojK the ticlimque \ irving between \asectomj and ligation of the 
duets of the epnh<l\mis Such operations are advocated without any regard 
for tlie patliologt of the di-'Caso and are the outcome of the clderh m”anb 
well undcrstooil liar of the e/Tect of a major operation 

In order to ensure that the elninis made for it wore based on unreliable 
evideiKX a trial was giien to the technique at a Municipal Hospital m the 
liOnilon ana There was no selection of cases apart from the necessity for an 
aeoiirate diagnosis Hetcntion of urine and ddlieultv of micturition due to 
prostatitis were exchideil and onh those patients were operatctl on who were 
siiJTering from ndcnoinntoijs enlargement Under gas owgen ain?st!iesia tht 
dm ts of the ppididvmis wen ligntid in twelve cases wiDi residual urine varying 
from 4 to 10 oz Past 0 }>er»tive catheterization was avoided \t the end ot 
tin da\!» with the wound m the bcrotum healeil the residual urine was tested 
In all cases no change ha<l occurred and in some the effects of back pressure 
wire more marked 

The final rv suits were that most of the patients had to submit to prosta 
tectomv m two rtages instead of one 

In 18')' bullcr of New ^ork wrote an important article m the Journal 
of tuldiifoim Olid Ofmto Vrtnary Dmcattca He argued that the results of 
pTO^t itectoniv were uii«atisfaetorv Ivecaiise the removal of the luper 
trophv was incomplete and that no attempt had been made to remove the 
hviiertroplms surrounding the prostatic urethra ‘ If all tiie hvper 
trophies median lateral ami roumi about tlie prostatic urethra are removed 
till riMilts so far as the bladder is concerned are barring mortahtj satis 
fietorv 

hiillir etiucleatcd bv (he supnipuhic route the prostatic obstructions 
ett frtcfw and did not de<ist until all (he lateral and meihan h} pertropliies 
as well as all the htjiertrophies along the line of llie prostatic urethra have 
l»ecn rt mov ed 

Tliomson Walker in his review of the history of prostatectomy (1130) 
points out tint tidier a artiek was the first to stress that the routine operation 
of suprapubic jirostatcctoinv must include the hyqiertroplues along the 
prosfftfie urct}ira — in other norrJs (lie rectaJ enJar^emeni is ueJJ as the mtra 
vesical projection 

It Is strange that so little attention was paid to the work of the American 
surgeon His contemjxinries still toy etl with W illiam W lute s idea of castration 

Ihe renaissance of prostatic surgery occurred m 1101 when Frever pub 
hshed four cases of w hat he desenbed as a new and at first sight formidable 
operation for radical cure of the cnlai^d prostate Frever vras a forceful 
advocate and an attractive showman He was confident that the results of 
the treatment of simple enlai^ement of the prostate would be ret olutionized 
by his operation Time has sliown that be was right but his claim to have 
intro<!iJced complete prostatectomy cannot be substantiated By Ins waitings 
Frev er proceeded to popularize Ins techraque and to show that normal mictun 
tion could be restored ev en after so formidable ’ an operation His mortality 
rate was lower than anvone had conceived possible during the next twenty 
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bIndfUr ntek iiro\C(l correct Xc«\ertlicl(ss Thomson Ualkers operation put 
an end to the cnticjsm that prostatcctoiiij uas a cnide affair 

Tbo next stq) was to ensure tint there sboiild be complete contiol of 
rearlionnrx )j eiiiorr)in};e and reconstruction of tissues darnagcfl bj the removal 
of the pro^tntic adenomata nml uretjim The fust surgeon to acconipbsli thi& 
was Harr\ Hams of Australia his ongmat paper appearing in I92'’ The 
dotnil> of his operation and the niMlificntions introduced the author will 
be described later 

Throu^liout the innod umUr tcxiott namclv from ISIf until the present 
tune (l'M2) numerous attempts were made to rcmo\e the prostate by the 
l>cnneal route In rtrent \ cars \ oiiiig of America and W lUlboltz of Sw itzerland 
im\o been successful in dcxelopmp a tcchniquo for wincli evcellent results 
Iia\ c been claimed In tins chapter we arc concerned onlj w ith the siiprapiibK 
ojicmtion 


SELECTION OF CASES FOR PROSTATECTOMY 

In all cases of prostntic obstnietion it is essentia! to determine its cause 
before the nnliirc of the treatment is decided The importanoe of accurate 
dm;.nosis eannot be o\cr cstuuateil To the most experienced this ma> pro\c 
a considerable difficiiUx Tlu> arises from the fact that chronic inflammation 
of the j.land is sujicrunpo cd on adenomatous disease Likewise nodules of 
fibro adenomatous ti'sue ma) Ic mistaken for carcinoma and the latter for 
calculi If rectal palpation fads to give a dear cut picture of the pathological 
condition of the prostate ejatoseopj is indicated Tlie gland must also be 
\ raved to exclude tiic presence of calculi flic surgeon must satisfj himself 
that the condition is a suitaldc one for the technique of enucleation Although 
ndcnoinata mat be present the bulk of tbc enlargement niaj be made up of 
ebroriic mflammatorv tissue In tins case tbo prostate does not gi\ e the sensa 
tion of elasticitv to the pal|>atii)g finger Tier rectum nor has it tlic free mobility 
typical of uncompliontod adenomatous chsease rnucleation is not the correct 
trcitment for this t\i>e of prostatic obstruction The next step is to consider 
the state of the unnarv organs namclv the changes which have taken place 
intlickulnevs ureters and bladder himlly thcgeneralconditionofthe patient 
must Ik htudicxl Succes-.fu! prostntectomv bv cimclcation is dependent on 
(1) a correct diagnosis of tbc cause of the prostatic obstruction (2) the changes 
m the urinary organs (T) the general condition of the patient 

Methods of Investigation — The tvi»e of cnlatgcd prostate which is suitable 
for removal by cmicicntioii is dctcriinneil by (a) rectal palpation (b) cysto 
jQmfwni /of wwxp 

ItFCTlL rviPATjoN — Bv this means the gland must give a sensation of 
elasticity to the palpating finger The outer margin of the organ must feel 
quite distinct from tlie surrounding tissues If tho glandular tissue is merged 
into that immcdiatelv beneath the mucous membrane of the rectum it is 
c\ idcncc of the presence of either periprostatitis or malignant disease \\ ith 
the tip of the finger it should be possible to feel the upper limit of tho prostate 
which in adenomatous disease is distinct from the tissues of the base of the 
bladder Impaired mobility of the oigan is an indication that the case is 
unsuitable for suprapubic enucleation In some patients owing to muscular 
rigiditv it IS not jiossiblc to carry out a satisfactory rectal examination 
'ilie surgeon must tlien insist on investigation under anaistbesn either low 
spinal intravenous or gas and oxvgen at the same time the patient can be 
cyatoscoped 
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bladder nliere tbe cardiac lesion is the most prominent sign of renal insuffi 
ciencj and the urinary the least In the late stages the patient has a sallow 
complexion a tired appearance and an anxious expression 

A thoroughly trustworthy aid to the estimation of the risks of prosta 
tectom} IS intravenous pjelography The \ ray pictures demonstrate two 
things first whether the kidnejs are capable of excreting the pyelograpluc 
substances and in what amount second the anatomical changes in the peh es 
and calj ces As regards the latter it has been demonstrated that even in an 
extreme degree of hydronephrosis in\otution will take place following the 
remoa al of the cause Therefore uncomplicated bilateral hydronephroMS is 
not necessanlj a contraindication to prostatectomj On the other hand a 
failure of the kidneys to excrete the whole of the pvelographic substance 
show s that a major operation on the prostate will end fatally If there is a 
limited amount passing through tlie urinary tract prostatectomy may bt 
undertaken ivith good prospects of success provided the clmical findings are 
satisfactory and sepsis is mild 

Laboratory ie^ts — A large number of tests to measure renal function hare 
been introduced during the last fifty years The surgeon should select one or 
two of these and make himself fully acquainted with their technique and 
limitations otherwise confusion results Cuthbert Dukes (IP30) points out 
that three general considerations must be kept in mind when renal function 
tests are employed m the first place they only detect gross deyiation from 
the normal secondly they arc easily influenced &y extrarenal factors finally 
deductions from these tests only apply on the day on which the test is carried 
out and should be as near the proposed date of operation as possible 
The two most reliable ones are the estimation of urea m the blood and its 
concentration m the unne Macleans test (see chapter on Renal Function 
Tests) 

The le\ el of the blood urea may be raiserl in so many diseased conditions 
that care must be tal en when using this test of renal failure to exclude all 
possible causes outside the urinary tract wluch may influence the result 
The normal urea content of the blood is from *^0 to 40 mg per 100 c c but 
in elderly men this may be raised to 50 per 100 c c without indication of renal 
damage Proaided the clinical findings are satisfactory a rise to 65 mg per 
100 c c will not contraindicate a major operation upon the prostate but 
anything abo\ e that figure must be deemed to be a sign of serious impairment 
of the kidney function 

Rare cases are met with when after preUminarv bladder drainage the 
blood urea remains at a high le\el and yet the patient s general state of health 
fs To cemiemn isueb a- mau Jo a jwa-jaaajjejjt suprapuhic a^yiaratus js 

not good surgery The urologist must liaa e courage as well as sound judgment 
and if he considers the results of the laboratory tests do not conform to his 
opinion of the general condition of the patient he must base Ins opinion on 
treatment by the clinical investigations only 

Tlie urea concentration test (Alaclean and de \\ esselow ) is reliable in cases 
of enlarged prostate provided that dnring the collection of specimens of urine 
the bladder is drained by catheter (For details of test see cliapter on Renal 
Function Tests ) The percentage of urea is estimated separately in tlie four 
samples of unne which are collected at interaak of one hour The xoliuue of 
the last three specimens must also be recorded A concentration of urea of 
2 per cent in any one specimen may be considered satisfactory but a lower 
percentage affords e\ idence of renal damage Tlierefore wlien tlie readings 
are below 2 per cent prostatectomy m contraindicated w itlioiit preliminary 
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bladder drainage The test must be repeated fourteen clays later before 
deciding w hether the major operation can be performed 

More reliance can be plac^ on Maclean’s test than on estimation of the 
blood urea, on account of the cxtrarenal influences upon it Should the blood 
urea be high, but the concentration of urea m the urine satisfactory, the former 
can be disregarded 1111 

Renal sepsis — Infection superimposed on kidneys damaged by back 
pressure is a serious complication and cannot be combated to the same extent 
as when renal dilatation alone is present 

Bladder drainage, except in the most extreme cases will suffice to o\cr- 
come the dilatation of pelves and calyces, but it has little effect, per se, upon 
septic pj eloncphritis There are no laboratory tests of the degree of kidney 
infection, and reliance must be placed entirely on clinical findings It cannot 
be emphasized too strongly that how ever satisfactory may be the tests of renal 
function the presence of severe sepsis m the upper imnarj tract is of grave 
omen , the common organism is the B coh If an adenomatous prostate 
IS complicated by chronic pyelonephritis its removal is alwajs accompanied 
by a storm} convalescence The presence of py elonephntis does not m itself 
contraindicate the operation, because often the risk to life of non-mterference 
of the diseased gland is the greater 

Apart from the results of bacteriological examination of the urine the 
indications of the presence of renal infection are a furred tongue and inter- 
mittent rises of temperature Tenderness of the kidneys on palpation of the 
loins is only detected vv hen the infection is acute 

If there is a history of one or more rigors the prognosis m relation to 
prostatectomy is bad On no account should this operation bo performed 
when there is a rise of temperature It is a wise rule to allow a week to elapse 
with no fever before the prostatectomy There is no known drug which will 
cure chronic pyelonephritis of B cob origin Tliere are cases on record 
in which the sulphonamides have appeared to sterilize the kidneys, but they 
are no more to be relied on than any of the well-advertised urinary antiseptics 
The only treatment which is of any avail is continuous bladder drainage 
combined with forced diuresis Attention to the bowels is also imperative 
Much patience 13 demanded, for this treatment may be needed for many weeks 
preliminary to prostatectomy When the infection is confined to the bladder 
it will clear up quickly as the result of drainage and constant irrigation 

The general condition of the patient — T/ie vnscvlar syglem— When 
the surgeon is in any doubt about the condition of the heart and blood vessels 
it IS his paramount duty to seek the advice of a physician as well as an an®s 
thetist It has already been pointed out that many of the heart lesions associ- 
ated vvith prostatic obstruction are directly attributable to unnary sepsis If 
some form of surgical intervention 13 imperative m the presence of a cardiac 
lesion it IS Wise to perform a cystostomy under local anesthesia and carefully 
observe the effect on the heart of the continuous bladder drainage Should 
a ste^y improvement result it would be obvious that the urinary obstruction 
was the cause of the vascular lesion and after an interv al of time the urologist 
can proceed with the prostatectomy 

Changes in the blood vessels are common Arteriosclerosis is uresent in 
neany every case but is no contramdication to a major operation 

Blood pre^ure alterations from the normal play a very important part 
in their effect upon the post operative convalescence A Ion blood pressure 
causes more anxiety than a high one Thrombosis and pulmonary embolism 
are more likely to occur with the former, and reactionary hemorrhage with the 
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latter Bleeding at the time of operation can be controlled but it is not knon c 
hon to prevent embolism The occurrence of thrombosis seems mentable 
in a proportion of those cases m uhich sepsis and a Imv blood pressure are com 
bmed Immobilization in bed is also a contributor} cause 

Gli/cosurta—ThQ presence of sugar m the urine i\liether due to diabetes 
or senile glycosuria is a senous portent Sepsis becomes e&tabhshed quite 
early and m spite of the control of sugar metabolism bj insulin cannot be 
entireK eliminated Operatne interference frequently gives rise to anmfeotiou 
which fails to respond to any known remedies Secondary b’emorrha^e ami 
gangrene are common (see Chap L\\\III) 

Gastro inleslvial lesjons — ^Besides tlie disease of the prostate in some cdse•^ 
there may be a second pathological lesion m the gastro intestinal tract blcers 
of the stomach duodenum and large bow'el are occasionally complications 
w hich undiagnosed on account of the predominance of the urinary sy roptoms 
flare up during tiie post operative convalescence and m themselves will cause 
a fatal result These ulcers have been known to give rise to severe hiemorihage 
or perforation within a few davs of the prostatectomy If ulcerative cohti 
IS present death will ensue witlun the first ten days It has been euggeete 1 
that these ulcers of the la^e Ixmel are iirseniic in orvn but there is noithei 
clinical nor pathological evidence to support this theory If a \ oluntary er icu 
tion of the bowels takes place \nthm the first forty eight hours of operation 
ulcerativ e colitis must be suspected 

It IS possible on occasions to diagnose these lesions of the gastro intestinal 
tract anyone of which w ill contraindicate a major operation upon the prostate 
when the patient first submits to examination A lustory of attacks of diarrhoea 
and the passage of mucus must immediately put the surgeon on hia guard 
but often the disease is so quiescent that the symptoms arc negligible It is 
still less easy to recognize the presence of an ulcer oi the stomach or duodenum 
for flatulence and indigestion are concomitant signs of renal failure Again 
if the signs and symptoms excite the slightest suspicion the patient must be 
submitted to a medical examination before embitlang on tlie treatment of 
the genital lesion 

There arc few cases of prostatic obstruction which are not constipated 
In taking the medical history it is important to question the patient concermng 
the action of hia bow els The difficult and dangerous cases are those of con 
cealed constipation It is a fact that every patient with chronic distension of 
the bladder suffers from this condition When imder cross examination he 
will insist that he has a daily action of the bowels which is probably true 
but he never empties his colon the rectum alone being evacuated Just as the 
bladder becomes atonic from the large quantity of residual urine so does the 
bowel from retained f'cees This condition is such that if a prostatectomy is 
undertaken there is grave danger that the patient will die from intestinal 
toxsmia In these cases bladder and bowel drainage must be simultaneously 
carried out the one to relieve the back pressure on the kidneys the other to 
cure the patient s sapraeitiia Daily enemata are often needed for ten consec 
iitive days before the whole of the colon can be emptied 

Summary — 1 The urologist must satisfy himself that the prostatic obstnic 
tion IS due to adenomatous disease 

2 In view of the age of the patient the possibility of a second pathological 
lesion must aln ay s be home in mind 

3 Renal failure and renal sepsis contraindicate an immediate jirosta 
tectomy Bladder drainage roust be instituted until clinical findings indicate 
that these complications are under control 
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PRE-OPERATIVE PREPARATION 

Blaader drainage— The bladder is drained bj t«o methods (1) the in 

eases nhere there is moderate 
renal failure or sepsis is confined to the bladder (eiclndmg that due to a large 
dnerticuliim) a catheter tied m the urethra and draining confinwoit% for ^n 
to fourteen dajs mil be eftectire in ensuring that a one stage prostafeetomy 
can be peilormcd at the end of that tunc A gnm elastic ®thetec ^ 

position better than a rubber one bnt is not so comfortable for the patient 
A size 20 Chamore is used and is fired by tapes and strapping to P®™« 
By forced diuresis and bladder lavage three times daily n ith a n eak antiseptic 
lotion the interior of the catheter can bo kept free of phosphates and 
The ffreitest ciro must be taken that blocking dora not occur If the urine is 
ser\ dirty it is dangerous to dram by catheter Another contraindication to 
dramage bj tins method is the earlj onset of urethritis If this is ignored 
permrethral abscesses may occur nith subsequent formation of stricture 

2 Suprapubic cystostomv — TJie indications for this method of dramage 
are Be\ere renal failure sepsis and intolerance of the urethra to a tied in 
catheter Other ludvcationa are the presence oChladder calculi large di\ erticula 
and h-emorringc from the prostate Even severe constipation may necessitate 
preliminary cjstostomy If the urologist has any doubts "hethor the patient 
IS a good surgical risk prostatectomy should be carried out in two stages 
The presence of a large duerticulum necessitates its removal at the same 
time as the c^stostomy is performed Mention has already been made oi the 
importance of prehmmarj' eystostomy m toxic myocarditis 

Technique of i^rdimnary suprapubic cystoslomy - — By this minor operation 
it must be the aim of the surgeon to produce little scar tissue and place the 
opening in the bladder m such a position as to make the subsequent prosta 
tcctomj as easy as possible Much scarring is a\ oided by prev enting the escape 
of urine into the pretesical tissues and only exposing a sufficient area of tiie 
anterior bladder uall to allou the tube to be inserted m the correct position 
If the bladder has to bo explored this is not always possible but m a simple 
cystostomy the opening can be made uatertrglit 

The technique consists of distending the bladder under local intravenous 
or gas oxygen anscsthcsia and then making an incision about ^ in long immwli 
atcly aboxc the pubis with the patient in the Trendelenburg position The 
sheath of the rectus is incised and the two muscles separated ^^dh the 
finger the prciesical tissues are pullctl upwanl and the anterior wall of tlie 
bladder exposed 
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A trocar and cannuH lai^o enough to take a Iso ^0 Cliamere self 
retainin;, angular tube (by preference Mniceot typo) is then plunged through 
the bladder wall in a downward direction towards the xesical base and nndwav 
between the pubis and apex of tlm bladder The position of this opening is 
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important for if too neat the pubi;:. the tube causes pain ba riibbmo a<’^amst 
the prostate and if close to the apex of the bladder the subsequent dissection 
of tile abdominal w all needed for prostatectomj opens the peritoneal cavitj 
Be sure that the point of the trocar is really sharp othermse there is a 
tendency for the instrument merely to push the tissues before it instead ot 
penetrating them 

On Mithdra^a! of the trocar flmd anti escape through the metal tube 
but the bladder must not be allowed to empty itself untd the operation has 
been completed Therefore quickly place a finger o% er the opening of tlie 
cannula until ready to insert the angular tube The latter \iitJi its musliroom 
end is kept on the stretch nith a long metal introducer and is then passed 
down tlie cannula into the bladder Pull the cannula out of tlie wound mtli 
the angular tube still fully stretchwl then remore the introducer The angular 
tube thus fits snugly into the opening in the bladder 

As the prevesical space has not been interfered with by dissection there 
IS no danger of cellulitis Tlie burying of catgut m the abdominal w all increase^ 
the amount of scar tissue Tvvo through and through silkworm gut sutures 
are sufficient to bring muscles and skm together and another is needed to 
stitcli the tube to the skm On no account plug the distal end of the tube 
The flow of urine must not be interfered w ilh m any w ay and should be allow ed 
to pass into a urinal between tlie legs or one fixed to the side of the bed below 
the level of the base of tlie bladder this is important for siphoning Encourage 
the patient to dnnk freely Irrigation of the bladder is necessary twice daily 
to prevent the accumulation of phosphates at the base of the bladder and on 
the inner surface of the tube The urine must be kept acid to prevent its 
decomposition A good prescription is hexamine (gr r) acid sod phosph 
(gr XX) inf buchu to the ounce The mixture to be given three times daily 
If the urine cannot be kept acid with these drugs substitute ammon chlor 
(gr V ) for acid sod phosph 

THE TECHNIQUE OF ONE-STAGE SUPRAPUBIC PROSTATECTOMT 
BY THE OPEN METHOD 

The surgeon who designs an operation intended to restore an organ to its 
normal anatomical and physiological slates following the removal of diseased 
tissues w hieh have caused dysfunction must be guided by the following prin 
ciples (1) hsmorrhage must be under complete control (2) sepsis must be 
avoided and (3) tissues which have been divided must be brought together 
avam m correct alignment The anatomical position of the prostate gland 
and the frequent presence of chrome sepsis have led surgeons to believe that 
they cannot carry out in this region of the body the technique which embodies 
the principles taught them from their student days 

0 surgeon should leave a raw surface exposed to the secretions or excretions 
of the body if it can he avoided His aim is to cover up that surface with 
Nature s protective agent t e that the wound shall heal by primary union 
It had ahvays been thouglit impossible to completely cover over the raw 
surface of the bed of the prostate with mucous membrane Harry Hams 
11934) has shown tliat this view is erroneous Moreover he has demonstrated 
the fusibility of reconstructing the mterual urinary meatus after it has been 
damaged by enucleation of the prostate The technique of suprapubic prosta 
tectomy to be desenbed in the following pages is based on these principles 
and on the operation devised by Harry Hams with certain important modi 
fications 
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Special instruments needed for suprapubic prostatectomy — 1 Illttmesated 

BLADDER RETRACTOR — 

This IS a self- retaining 
retractor m ith three fenes 
trated blades, t«o lateral 
and one posterior (1934) 

To each of the«e la at 
tached an electric bulb 
(Fig 244) 

2 Anterior bl.4dder 

RETRACTOR ^MTK DETACH 
ABLE PPOSTATIC SPECULUM 
— This instrument is used 
for retracting the ualls of 
the prostatic ca\ity and 
illuminating its floor In 
the handle of the retractor 
IS a 3-% olt tlr^ -cell battery , 
and at the tip of the blade 
arc t\\ o lamps A speculum 
Mith tuo mo^able uings 
can bo attached to tlio 
stem of the retractor by 
means of n sctcm (Figs 
245 and 246) The former 
should bo sterilized by boil- 
ing, but the lUuminited iio 244 

retractor must be inserted Tl>e epccml Illumiriated bl ulder retractor 

iJie bafUnj into an 

antiseptic before use After immersion for ten minutes the battery is dropped 
into the handle and the hd screwed on The instrument is then placed on a 
xtenlo towel 




During the phsljc p^rt of the operation it is an obvious advantage to 
jircsene hTinostasis ^Iho removal of blood by swabbing m such n small 
space ns the prostatic tTv it\ liinilcrs the surgeon and suction in this situation, 
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though an imahwble method for the bladder has not been found a eucces, 
lliereiore the Wades of the specolum Iiave been so shaped that thc\ compn-«, 
the resseJs hjch bleed from beneath the lateral flaps surrouudm" the entnnee 
to the prostatic cantj 

3 l^IE B00MERA>0 >EEDLE A\D THPEADEB (Figs 247 and 24}^) Tile 

novice Bill find both these instruments difficult to master and const int 
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practice ujth them is needed before thej can be used efficicnth A tun cl 
threader is more easj to manipulate than « straight one 
•4 CATHETeP AND rNTRODUCBB 
3 AlETtL BUTTONS VND ORirPINC FORCEPS 

6 Continuous drip \pp\ratus 

Technique and surgical anatomy ol suprapubic prostatectomy— As ‘soon hi 
the patient has been ansesthetized a catheter is jnssed and the bhildcr u 
washed out with 1 in 8 000 ov^c^snido of mcrcurv or hs-j>crtonic snlme \ 



fe« cises ha\e been recorded of mercurial iMM^onuig following the u^e of 
ovsc^anide of mercury as a Jolion Tlie organ J<» thru di’^tindeil witli nlxnil 
10 oz of this solution after nhich the catheter j< withtlrnwn Tlie siirpron 
nrocceds to dis-cct out the \as deferens immedinfeli l>rlnw the extenn! 
abdominal ring and disulc it Ilenc-ith tlie shin of the serotuni the \r* i-e 
isolated from the other constituents of the coni nnd helfl firmls with the 
fin"cr and thumb An mci ion I in long is made m tlie hkm immnliateh 
o%er the \as and the duct pulUnJ out of the scrotum with toothnl forceps 
^\bcn dnidmr' the xas care must ho taken not to injure om of the %ems of 
the cord »» onlcr to avoid the formation of a scrotal hamatonn On the left 
side in pirlJcnbP a di\i«l«l in mistake for the duct The ohiect 

of division of the las is to prevent epididxmo-orchitis In pitients who Imve 
submitted to pre-ni>eratnc hhdder drnmagr h\ a tjcfl in ratlieter vr«ini1itis 
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IS common A persisting vesiculitis is sometimes the cause of post 
prostatectomy obstruction There is no need to ligature the divided ends of 
the \as deferens for the lumen is rapidly sealed bj scar tissue The cord is 
pushed back into the scrotum and the skin wound closed with tuo catgut 
sutures (Tig 249) The patient is now 
placed in the Trendelenburg position and 
the surgeon proceeds to expose the bladder 
by a subumbihcal incision The incision 
should extend from the umbilicus to the 
pubis Having divided the rectus sheath 
and separated the two muscles the operator 
passes his two fingers beneath tlie pubis 
and pulls the prevesical tissues tou ards the 
umbilicus By this manceuvre the anterior 
wall of the bladder is exposed to view 
being recognized by the strands of muscle 
fibres and the large veins on its surface 
Two holding stitches are inserted into the 
anterior bladder wall on either side of the 
middle hno and held taut while the fluid 
contents are evacuated by plunging into it 
a special two v ay trocar and cannula To 
one May of the trocar is attached a long 
rubber tube which drains by suction into a 
receptacle on the floor 

By this method the abdominal wall es 
capes contamination On withdrawal of the 
trocar and cannula the bladder opening is en 
laiged both towards the pubis and the apex 
Before the surgeon proceeds with enucleation 
of the prostatic mass he should visualize with the illuminated anterior retractor 
the interior of the bladder This will enable him to observe if any small calculi 
are resting on the bladder base or the presence of a diverticulum or oven of 
a papilloma The appearance of the internal meatus is always instructive as 
an aid to the understanding of the causes at work which produce retention 
With patients in whom a large amount of residual urine is present the internal 
meatus may have been pushed forward so far by the adenomatous growth 
that it IS close up to the anterior wall of tlie bladder The pathological nnss of 
adenomatous tissue is then enucleated from \vithin the prostatic bed by the 
intra uretliral method The finger is inserted into the internal meatus and the 
mucous membrane is ruptured The finger is swept round the tumour, which 
IS easily separated from the surrounding glandular tissue (Tigs 250 and 251) 
Tlio urethra is then fractured as near to the verumontanum as is possible 
The amount of urethra left behind proximal to the triangular ligament is 
dependent upon the extent of the growth If the whole of the prostatic portion 
IS surrounded bj adenomata the fracture occurs at the point where the urethra 
passes through the triangular ligament If the mam mass is intravesical, 
a considerable length of prostatic urethra can be left behind 

The surgeon after the pathological mass has been removed then inserts 
into tlie bladder the special illuminated retractors to each fenestrated blade 
of which is attached i small clcctnc lamp With the aid of these three lamps 
the interior of the bladder is so well floodlit that a perfect view is obtained of 
ever) detail excluding of course the prostatic cav ity After remov al of anj 



Fig 240 

A drav mg to show the vas deferens 
exposed and divide 1 in the upper part 
of tho scrotum A hypodermic needlo 
has been inserted mto the upper end for 
irrigation of the seminal vesicle with 
1 m BO catbole acid The spraying of 
the prostatic cav ity w ith sulphanitami le 
end penicillin now renders this part of 
tl 0 technique unnecessary 
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dots „l„ 0 l, l,»>o collected m tl,c opcrit.on area the .llum.nated antenor 



retractor together «tth tf e pfO<:t-\tic cpectiJuni is mwtecl into the prostatic 
The blades of tlio speculum ire now sepirvted so that thej not only 
act ns Tctracton bj oponino up the 
ontrinco to the prostatic cavity but 
al 0 by their pressure upon the 
literal vvilK function ns temporiry 
h'pjiiostntsfl'jg 2o2) The prostitic 
cavity IS so well visualirccl by this 
mstniiiient Hint it is possible to see 
not only the floor of the civity 
but also the proititic Mirfioc of ft e 
tningulir ligament with the pro 
trucling torn portion of the prostitic 
urctlirn (Fjg 252) 

Tlie trigonal flip of the miicoHS 
niernl nno is now stitched to the 
mucous membrane of the urcthn 
If this is not feasible beciuse of the 
extent of prostatic urethra rcinovcU 
1)\ enucleation the flap is stitched 
IS near the triangular ligament ns in ^ 

pONSible Always use ;hji« catgut ptostat • - . 

m the bladder sizes ^O I or 2 prostate be l and the tom end of tie prostat e 
fT>u 1 1 Kitl m ate visual zed The boomerang needle 

The chronucized variety sometiro J ^ been passed tlu-ough the mucous membra 0 
fails to become absorbed of the trgo al flap and the catgut suture 

The stitching IS done with the aid attaciedtoit 

of the boomerang needle Beciuscof t . i. i. 

the tendencj of the trigonal flap to retract alien a Lembcrt “ “f " 

a speciaV stitch as shown m the Uliistratioa ^ adopW Care “f" 

that the boomerang needle is inserteil only through the trigonal flap and 
3“ 
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Hum nated retractor 
specul m IS seen n ^os t o 
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superficial tissues formmg the prostatic bed (Figs 252 253 and 254) There 
IS no need to insert the needle deeply into these tissues for all that is required 
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Tl c tr iwnal flap suture has been tied The urethral tube in pos t on after the posterior 

\ote that retract on of the flap ts st tch has been tied The figure of e eht suture 

impos Me has been inserted 


be inserted too deepfj can be justified only if the operator is ignorant of the 
principles in\ ol\ ed in this operation The blades of the speculum are next 
brought together and u ith the anterior retractor are removed from the pro 
static ca\itj (Fig -55) As soon as the trigonal stitch has been tied a Latex 
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rubber catheter No 14 18 Chamere size is inserted bj means of tlie metal 
introducer thtou"h the urethra and prostatic canty into the bladder The 
catheter is nou drawn out through the bladder wound (if a Maleeot type the 
mushroom end is cut of!) and a thick silkworm gut suture is passed through 
it imniediatelj distal to the second eje This is the suture which mil retain 
the catheter in its correct position Each end should be clipped with a pair 
of arterj forceps With an insufflator the whole of the prostatic cavity is 
dusted with sulpinmlamide and penicillin powder (6000 units m 1 gramme of 
Rulphanilamide) The operator now proceeds to reconstruct the internal 
meatus by means of a figure of eight stitcli This is inserted into the mucous 
membrane and submucous tissues which form the lateral w alls of the prostatic 
ca\itj on no account should this suture be inserted into the tissues external 
to the flaps Fig 250 shows clearly how this suture i* inserted It has a two 
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T> e dgvfo of cjght »titoh has been tied A 
xuture hoa been passed through the catheter 
lateral «alU of the bladder and abdominal 
unit (The anchoring stitch for the urethral 
catheter J 
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The anterior rrsh of the bladder sem up 
TWe anchoMna stitch can be seen ptotmding 
through the akui of the abdominal wall The 
suprapubic tuba at the apex of the bladder is 
not shown in the drawing 


fold purpose (1) reconstruction as already stated and (2) to act as a haimo 
stat The reconstruction part of the operation is now complete The catheter 
IS placed in position so that both eyes are within the bladder Before the 
retractors are removed all clots must be swabbed out from the bladder and 
tlie new internal meatus visualized The latter has two striking features 
first it is on a le> el w ith the base of the bladder, thus entirely obliterating the 
post' prostatic pouch , and second it closely resembles the appearance of the 
internal meatus in a normal bladder The suigcon now proceeds to pass each 
end of the silkw orm gut suture (Figs 257 and 258) holding the catheter in 
position through the bladder and abdominal walls and out through the skin 
Care must be taken not to puncture the deep epigastno i essels w ith the needle 
by keeping close to the cut edges of the skin The next step is to close the 
antenor bladder wall except for a small opening near the apex through which 
the angular tube passes The latter must be made to fit tight m order to avoid 
leakage As soon as this part of the operation has been completed the operating 
table must be tilted so that the patient s head is at a slightly higher Ie\ el than 
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his legs The Trendelenburg position w of greater benefit to the surgeon than 
to his patient and the operating table must not be kept at this angle a moment 
longer than is necessary The tissues of the prevesical space and the anterior 
vail of the bladder must be dusted Mith sulphanilamide and penicillin powder 
By the use of these antiseptics any infection is avoided The abdominal wall 
IS nou closed in layers care being taken that the cut edges of the rectus sheath 
are closely approximated as veil as the two muscles If a ventral hernia 
subsequently forms it m the fault of the surgeon 

The part of the angular tube which is outside the bladder must rest on 
the abdominal wall and point to the side of the bed where the continuous- 
<irip apparatus is situated Jt is 
advisable to stitch it to the skin in 
the region of its angle with a silk- 
worm-gut suture Lastly, the ends 
of the suture (which mamtains the 
catheter in its correct position) are 
immobilized by metal buttons of 
the Emesay pattern (Pig 259) 

Post-operative treatment — Be- 
fore the patient’s return to bed the 
bladder should be imgated with 
any weak antiseptic lotion at 90 
degrees Fahrenheit through both 
tube and catheter If hemorrhage 
has been efficiently controlled the 
return of fluid vill be scarcely 
blood - stained Continuous - drip 
vesical irrigation must be com- 
menced at once The lotion should 
be electrolytic sodium hypochlorite 
(1 drachm to the pint) at a tem- 
perature of 90 degrees Fahrendeit 
The necessity of using a solu- 
tion of not more than 90 degrees 
Fahrenheit is apparent if one realizes how sensitive the bladder mucous 
membrane is to heat , also fluid of a temperature of above body heat is likely 
to increase the oozing of blood Rarely the bladder mucous membrane shows 
mtol^aure tx> sodium hypochlorite by attacks of strangury Saline must then 
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A drawing to show the abdominal wound sewn 
up and the metal buttons vhteh immobilize the 
silkworm gut suture The latter bolds the 
urethral catheter in its correct position The 
position of the suprapubic tube is indicated by 
a rubber wwk 


It IS the duty of the surgeon to satisfy himself that the apparatus is 
vvwking efficiently All glass connections must have the same lumens as the 
tubes to which they are connected Care should be taken that there is no 
puli on either the suprapubic tube or the catheter It is advisable to strap 
e g^Rs tube attached to the catheter to the skin of the thigh, and by means 
oi ™ober tubing run the lotion from the bladder into a bottle on the floor 
eside he bed A nurge can thus watch the drip without disturbing the patient 
11 the does not run satisfactorily through the catheter the flow can bo 

reversed so that the bladder contents flow out by way of the suprapubic tube 
Some imes a small clot will block one or other tube This can be washed out 
bj means oi a metal synnge The dnp treatment must be without cessation 
for lour da}s and nights At the end of this time, provided the urine is 
clear, the suprapubic tube is removed and all unne then allowed to escape 
hy the catheter * 
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Thereafter the bladder is washed out twice dajl> with the sodium h3po 
cldonte care being taken to inject not more than 2 oz at a time On the 
other hand if at the end of four dajs the unne is still blood stamed or dirty 
the continuous drip treatment should be continued for at least another forty 
eight hoiirb Throughout this period forced diuresis is indicated the patient 
being encouraged to dnnk laig;e quantities of water Hexamine grs 5 and 
ammonium chloride grs 5 must be given 4 hourij to maintain the acidity of 
the urine Ihrougliout the period of convalescence The bovi els must be opened 
tlip third morning after the operation giving 2 drachms of caseara evacuant 
tl)C previous evening followed by a soap and water enema ten hours later 
"Morphia for the relief of pain maj be given for the first few dajs but the 
general condition of the patient usually benefits bj reducing drug treatment 
to a minimum Dail^ bowel actions with the aid of enemata are necessary 
for (he first week 

On the twelfth daj the catheter is withdrawn dividing the silkworm gut 
suture beneath one of the buttons This suture is then pulled out with the 
aid of the otlier button It is instructive to note how little discomfort is caused 
bv the presence of a soft rubber catheter in the urethra maintained in position 
b} the technique vihich lias just been described The catheter in the urethra 
«tnpp«l to the penis is a form of torture which is entirely dispensed with bj 
this metliod of fixation It is an important step forward in adding to the 
patient s comfort during post operatneconvalescence The degree of urethritis 
!•> negligible and the catheter so long as the silkworm gut suture is intact 
never alters its position however mura it maj be dragged on Directly the 
catheter is removed the patient passes urine by the urethra 

For some davs micturition is about two hourly but by the time the patient 
leaves the hospital on an average about the twent} -eighth day it has become 
four hourly The abdominal wound should be securely healed within three 
weeks of the operation in many cases the healing is complete by the 
thirteenth daj The extent of unne leakage after the removal of the angular 
tube IS so slight that the dressing need onlj be changed once a day 

In everv case of prostatectomy no matter what may be the technique the 
urine on the patient a dischaige from hospital contains pus and bacteria 
The reason for this infection so long after the operation is easily explained 
An investigation was made bj J E Semple and the writer (1934) with the aid 
of the posterior urethroscope of the clianges which take place in the prostatic 
bed from tlie fifteentli daj after the operation until the sixth week (Figs 260 
and 261) It was found that the henlmg process in this region was extremely 
slow Even at the end of the sixth week there was still non union between 
the mucous membrane of the tngone and that of the urethra So long as a 
raw surface persists there must be pyuria 

From two to three months therefore elapse before the tissues at the neck 
of the bladder become normal if there has been no attempt to cover up the 
raw surface of the prostatic bed by mucous membrane as in the blmd or 
Frev er operation this healing process cannot be complete for at least four to 
six months This accounts for the fact that if post prostatectomy obstruction 
ig going to occur it does not manifest itself for about six months following 
removal of the diseased prostate 

The large majority of patients ate discharged from hospital long betore 
heabng is complete at the internal meatus Posterior urethroscopic examina 
tion demonstrates quite clearly the importance of bringing the mucous mem 
brane of the base of the bladder as near to the tom end of the prostatic urethra 
as IS possible The more extensive the area of raw surface uncovered at tJie 
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end of the operation the greater be the formation of scar tissue, and 

therefore contraction at the bladder neck 

THE TECHNIQUE OF TWO-STADE PROSTATECTOMY 

Oning to the formation of scar tissue around the suprapubic sinus the 
exposure of the anterior wall of the bladder and its mobibzation requires 
careful dissection As in the one-stage operation the patient is placed in the 
Trendelenburg position and the surgeon then proceeds to excise the scar tissue 
of the abdominal wall He will be well advised to commence his incision 
about 2 in aboi e the scar so as to be able to expose the extraperitoneal tissues 
easilj He can then bj raising up the recti muscles w ith his fingers, cut through 
the tissues immediate!} aboie the sinus without buttonholing the pentoneum 
With one finger m the fistula he elevates the anterior w all of the bladder The 
scar tissue round the fistula is then incised and the peritoneum together with 
the prevesical tissues carefully peeled off the muscular coat of the bladder 
wall By this dissection the bladder is mobilized The difficulties of the 
operation are much enhanced tf the Madder fistula is m the wrong position 
Should the opening have been placed close to the apex of the bladder it is 
difficult to a\oid opening the peritoneal cavity Again, if the fistula passes 
close to the pubis and opens into the bladder adjacent to the prostate, it becomes 
almost impossible, after the prostatectomy, to be able to close the anterior 
wall without leaving a small hole behind the pubis Urine leaks through this 
opening and causes pelvic cellulitis There is no excuse for making the cysto- 
tomy opening in these positions 

When the bladder wall has been mobilized holding sutures are inserted 
The technique is then the same as m the one stage operation Convalescence 
owing to the slow healing of the abdominal wall, takes longer, and with the 
removal of the suprapubic tube, leakage of urine may occur for a week or ten 
dajs It must be understood that a reconstruction operation can only bo 
performed if there is adequate exposure of the bladder and also adequate 
V isuahzation of the prostatic cavity Por both special retractors and pow orful 
illumination are needed In a few cases of a second stage prostatectomy the 
bladder is so contracted that it is impossible to insert any form of retractor 
w}»ic}i viill give sufficient exposure of the internal meatus without tearing the 
postoro superior wall of the bladder and making an opening into the peritoneal 
cavity It IS obvious that in this class of case a reconstruction operation is 
out of the question 

The technique must be that of Prejer Mobilization of the bladder is 
unnecessary, but tlie scar tissue around the fistula must be excised and the 
opening enlarged bj incising the anterior wall between it and the pubis Tlie 
surgeon then inserts his forefinger into the bladder and enucleates the prostate 

THE COMPLICATIONS OF SUPRAPUBIC PROSTATECTOMY 

I Vesiculitis — Inflammation of the seminal vesicle may occur either from 
a tieil in catheter during preliminary drainage of the bladder or from infection 
at the tune of prostatectomy The indications of its presence arc persistent 
fever of about fl'l degrees to 100 degrees throughout the immediate post- 
oiierative period and tenderness of the vesicle on rectal palpation Once the 
infection has established ilholf eradication la verv difficult, but spontaneous 
(lire eventuaU} takes place 

Vesiculectomy l»ns been suggested at the same time as the prostatectomy 
This would incrta«c the shock of the operation, which is not to be rccom* 
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iHOneled \\ith tJie improxeinent m both aseptic and antiseptic methods this 
complication is becoming uncommon 

- CeUuUtis of the spermatic cord — ^This condition is a sequel of a esicuhtis 
and TcsiiUs from the spread of infection along the lymphatics of the vas 
deferens — if the latter has not been diaided orchitis occurs Its presence is 
manifested tenderness on palpation in the groin and tlie formation of a 
spelling at tlie external abdominal nng Rarely a small abscess forms at the 
point of cln ision of the i as It »s not a serious complication and the inflamraa 
tion resohe*> uitbout the necessity for special treatment 

3 Scrotal cellulitis — Tins is. due to lack of surgical cleanlmcbs ulien the 
\ ns deferens is du ided It is often mistaken for epididymo orchitis Treat 
nient consists in guing support to the scrotum and if pus forms evacuating 
It tbroiiph an incision It is a pre\entable complication 

4 Reactionary hretnorrhage — In the Freyer or blind operation haemorrhage 
immediateh after the prostate has been enucleated can be controlled either 
b} packing the prostatie cavity with gauze soaked m acnflavine and paraffin 
or h\ a Pilchers big Both methods are effective in controlling bleeding 
but are \ cry crude The correct control of luemotrhage due to laceration of 
blood s cs'^eli is by ligature w Inch is tlie technique of the reconstruction 
operation If the prostatie cas ity u packed u itli gauze the free end is brought 
out of the Mound alongside the suprapubic tube Its removal on the second 
or third day usually requires intrasenous or gas oxygen anaesthesia The 
presence of gauze m tlie prostatie cavity promotes sepsis The Pilcher s bag 
tontnns t»o nibber connections one of Mhich is passed through the urethra 
and attached to the thigh uhilc the other is brought out through the supra 
pubic wound I\hcn in position the bag is filled with either water or air 
It i< retained m the bladder for four or fiie days This bag has tivo grave 
di adiantages (I) the sphincter uretlnxe muscle may be overstretched by 
the tension on tlie urethral tube resulting m incontinence and (2) if the 
bag IS ON erfiUed w ith w ater or air the penis becomes gangrenous from pressure 
on tlie dorsal vein The bag when collapsed is removed from the bladder b\ 
pulling it out through the suprapubic NNound If the modified Hams technique 
has been earned out efficiently reactionary hsemorrhage does not occur The 
bleeding in tho prostatie caNity after enucleation comes from vessels beneath 
the tom edges of the mucous membrane and these are ligated by the figure-of 


eight stitch 

5 Secondary hsemorrhage — So long as it remains impossible to eliminate 
sepsis secondary ii'cmorrhage will occasionally occur The larger the raw 
surface in the prostatie bed the more likely is the complication to take place 
lUien the Hoar of the proslaljc caxjty as completely covered by mucous 
membrane there is small risk of secondary haemorrhage It occurs from tw enty 
four to forty eight hours after removal of the urethral catheter and if not 
severe an be controlled by reintroduction of the catheter and irrigation with 

strong electroly'tic sodium by pocblontc , ,, 

Should the patient pass clots and complain of pain over the bladder a 
tube of large size must be inserted thnnigh the abdominal wound into the 
bladder under anaistl esia At the same time all clots must be evacuated 
The bladder should then be thoroughly irrigated with electrolytic sodium 
liNpochlonto at body temperature This must be followed by a blood trails 
fusion which can be repeated at intervals of twenty four hours if oozing 
continues The drip method of giving blood in these cases is not advised 
ONnn<' to the necessity for immediate restoration of the normal volume of blood 

In order to avoid delay all patients should be grouped before operation 
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Secondary hfcmorrhage is a senoiis complication and the surgeon must act 
quickly if he is going to save the patient s life Morphia for the relief of pain 
IS useless unless all clots have been removed from the bladder It is a waste 
of time to practise conservative measures such as irrigation through a catheter, 
if the patient is suffering from bladder spasms The suprapubic tube must 
not be removed until the urine has been free of naked-eye blood for at least 
three da} s Its early removal often results in another hemorrhage The key 
to success in the treatment of this most serious of all complications is free 
drainage of the bladder and blood transfusion before the patient becomes 
exhausted by pain With the mtroduction of such new antiseptics as 
electrolytic sodium hypochlorite urea formic iodide, the sulpha drugs, and 
pemcilhn it may be safely asserted that bladder sepsis is completely controlled. 
With the exception of those cases m ubich chronic pyelonephritis of bacillus 
coll origin IS present Secondary hsemorrhage need not therefore be regarded 
as a likely complication 

6 Pelvic cellulitis — This is due to the trickling of infected urine from the 
prevesical space into the cellular tissue around the bladder If severe the 
prognosis is desperate Its manifestations are high fever and cedema of the 
tibsues around the pubis This complication can be prevented by careful 
stitching of the anterior wall of the bladder immediately behind the pubis, 
delaying the prostatectomy of a second stage operation until all the sepsis m 
the bladder and abdominal wall lias subsided and above all thoroughly dusting 
the prevesical tissues with sulphanilamide pouder and penicillin 

7 Acute renal sepsis — Cases in which there has been prolonged back 
pressure prior to operation are liable to develop renal sepsis dunng convales- 
cence The attack commences within a few days of the removal of the catheter 
and may be ushered m by a rigor, folloued by high fever Treatment consists 
m draining the bladder by a tied in catheter and continuous intravenous drip 
of 3 per cent sodium sulphate The infection is due to the B coh No known 
drug can destroy this organism Drainage, diuresis and diaphoretics are the 
only effective remedies 

8 Persisting suprapubic flstula — This troublesome complication may be 
due to — 

(o) Failure to close the anUnor wall of the bladder behind the -pubis combined 
with mild pelvic celluhtts— Treatment consists m drainage of the bladder by 
a tied-in catheter 

{b) Chronic renal sepsis — This is associated with a second-stage operation 
and may necessitate enlarging the suprapubic sinus and draining the bladder 
for tvo or three months The surgeon has committed an error of judgment 
m advising prostatectomy m these cases 

(c) Attachment of the mucous membrane of the bladder around the supra- 
pubic fistula to the posterior aspect of th^ recti muscles — This is due to an error 
of technique when closing the anterior «raU ©f the bladder The cut edges of 
mucous membrane must be covered by the muscle coat of the bladder when 
stitching Treatment consists m excising the suprapubic fistula, freeing the 
bladder mucous membrane from the reetus muscle and inverting it with catgut 
sutures The bladder is drained with a tied in catheter for ten days 

9 Suppurative urethritis — Some patients show intolerance to any catheter 
retained in the urethra for more than three days The complication is a rare 
one but v hen it occurs the catheter lUust be removed immediately to avoid 
the formation ol periurethral abscess 

10 Incomplete incontinence — ^This is due to overstretching the sphincter 
urethrie from prolonged catheter dramage, or the use of too large a catheter 
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riic incontmrncc tiiaj be troublesome for two or three months but gradually 
the Rphuictcr muscle rcco\ers its tone No special treatment is needed but 
a rubber unnal muN lin\e to be worn for a feiv ueeks Electrical treatment 
has n psychological \alue 

11 Post-prostatectomy obslrucUon— Complete diMsion of the urethra is 
an e««ientml pirt of n jirosifttcctomy no matter from uhich route the enudea 
tiori takes ]ilacc but it is a flaw m the operation A rupture of the urethra 
1)\ design Is as serious ns one by accident Unnary dysfunction from the 
resulting traumatic stricture may not mamftst itself for two to three years after 
the operation It is remarkable that this disability does not follow pros 
tatcctoiny more frequently It is a rare coinpliestion of the reconstruction 
operation for ndenom'itous disease In 274 consecutive cases only three 
MilTircil from this disability It is duo to excess of scar tissue at the point of 
umon of the bladder mucous membrane with that of the urethra 

A |)ersisting vesicuhlts is sometimes responsible for narrowing of the 
urethra but a more frequent cause is suppuration in the prostatic bed during 
tlie postoperative eon\nleseciicc The recent use of electrolytic sodium 
hvpochlonte by the continuous drip method during the first week after opera 
tion has mminurcd the danger of the occurrence of this serious complication 
Hough liandling of tlic urethra during insertion of catheters is another cause 
of post prostatectomv obstruction but such carelessness is indefensible 

An occasional cause m tlic ireyer operation is the failure of the bladder 
mucous membrane to adliere to the prostatic bed This cannot occur in tho 
reconstruction technique The obstruction may be so slight as to need only 
the occasional dilatation of tlic stricture but in llio severe form transurethral 
rejection of the scar tiisuc is indicateil 

12 Uftcmic peritonitis and ileus — This condition is a very serious one 
The abdominal distension commences about tho second day after operation 
and unless treatment is immeiJntcly auecessful the prognosis la grave 

I’itre«sm or proatigimn <I c c ) must bo given subcutaneously followed an 
hour htcr by a turpentine enema If prompt relief is not obtained this must 
be repeated four lioiirs later An intravenous saline drip is also helpful When 
tins condition occurs during prehinmary suprapubic drainage it has been 
mi'^taken for mtcstinnl obstruction Tlio history of renal damage should 
prei ent the surgeon from falling into tins error 

Sonietimcs after the distension has been relieved for a few hours there 
IS a recurrence wiien the treatment will have to be repeated 

Th voluntary passage of flatus per anum la not necessarily an indication 
that the complication has been overcome The reliable guide is the gradual 
reduction in tfic size amf ^ the slKhiWA’i 

n Pulmonary embolism and thrombosis— These are complications 
common to an\ operation Recently hejiarin has been given with good 
results provided the treatment is instituted immediately the diagnosis is 
made Die drug is given intravenously at four hourly intervals in doses of 
150 and 100 nnlh"^nfnrnes An advantage of this treatment is that the patient 
IS allowed to mov'c freely m bed (Bauer 1946) 


THE RESULTS OF SUPRAPUBIC PROSTATECTOMY BY THE 
int «'='=‘'J^**jj''j.CONSTRUCTION TECHKIQUE 

An anahsis of the results of tlus operation is based on a total of 274 con 
secutive cases Eighty five of these were operated on at a municipal hospital 
and with few exceptions were poor surgical risks Of this number 13 died 
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thus giving a mortality rate of 15 3 per cent At St Peter s Hospital, for 
stone — a voluntary hospital — there ^\ere 86 cases with 7 deaths , a mortalitj 
rate of 8 per cent In private practice 103 patients were submitted to this 
operation and there were 1) deaths , a mortality rate of 8 <)3 per cent Ihe 
lai^ majority of these eases wero operated on before tJio general use of the 
new antiseptics which ha\e resulted in the complete control of urinary sepsis 
with the exception of chronic pyelonephntis of oacillus coli origin The fall 
in the mortality rate is referred to at the end of this chapter 

A careful record has been kept of tlic post-operative convalescence and 
results m 103 piivate patients The average ago vias 07 years , the youngest 
54 and the oldest 80 Of the 9 deaths, 4 died of a urinary complication, namely, 
pyelonephritis and 5 of non urinary complications Of the latter, 1 died of 
diabetic gangrene 3 from ulcerative colitis and the 5th from haemorrhage due 
to duodenal ulcer The case which died of diabetes was only operated on be- 
cause of a persisting hamoirhage from the adenomatous prostate The onl} 
hope of saving the patient s life was to remove the cause of the bleeding, but 
neither insulin nor any other treatment was of any avail in controlling the 
diabetes, and the patient succumbed to the effect of gangrene of the lower 
limbs 

Ulcerative colitis accounted for 3 deaths, 2 of which were confirmed b} 
post-mortem findings The third patient had lived most of his life in the 
tropics 

The notes of the 2 cases on which post mortem examinations wore made 
are worthy of record 

One was aged 64 and the other 68 the former having complete retention 
and the latter 0 oz of residual urine In both patients the renal function 
tests clinical and laboratory, were satisfactory In the patient aged 54, the 
mass enucleated was the size of a tangerine orange and in the man aged 58 
no larger than a golf ball Both complained of flatulence and abdominal 
discomfort twenty-four hours after operation On the second day both 
patients had bowel actions which continued at intervals of one to two hours, 
until death took place on the fifth and seventh days respectively To the 
naked eye the stools of the first patient contained neither blood nor mucus, 
but these were present in the faeces of the second case All the well-known 
remedies including blood transfusion were unavailing Modern sulphonamide 
enemata treatment was not in use The post-mortem examinations in both 
cases revealed healthy kidneys There was extensive ulceration of the c®cum 
and the whole of the colon In the patient aged 54 the spleen was twice its 
normal size Throughout the illness of each the temperature remained 
subnormal 

The patient with a duodenal ulcer had an attack of hsematemesis at the 
end of the prostatectomy operation while waiting to be removed from the 
operating table He continued to bleed from both mouth and bowel for two 
days Blood transfusion was of no avail He had suffered from several 
attacks of retention accompanied by indigestion but neither physician nor 
surgeon suspected the presence of a lesion other than that of the prostate 

Results of operation m one stage — Seventy five patients were submitted 
to prostatectomy in one stage Forty nme of these had an uneventful con 
V alescence free from any complications The average time of healing of the 
suprapubic viound vnth all unne passed per urethram, was thirteen days 
Twenty-six suffered from comphcationa of which 4 died from non urinary 
diseases and 2 from pyelonephritis The complications occurring m the 20 
cases which survived viere (a) secondary haemorrhage, 7 , one of which was 
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«=everc Any patient «ho had visible blood m his urine after removal of the 
catheter on the tvelftii day Tvas considered to have suffered from secondary 
liTmorrhage (6) ^c8lC^lIltl3 with some degree of urethral obstruction 1 

( c) scrotal inflammation at point of division of the vas deferens 3 (rf) pyelo 
nephritis 2 (e) pleurisj 1 (/)pneumoma 2 (j) thrombosis 1 (A)divertic 

Ilium I (i) slight incontinence lastmg for three months 1 (j) glycosuria 1 

Results of operation in two stages— Twenty eight patients were submitted 
to prostatectomj in two stages Twenty three of these had an uneventful 
con\ alescenco free from anj complications 

The a\erage time of healing of the suprapubic wound with all imne passed 
per urethram was 21 3 days 

Five cases suffered from complications of w inch tw o died from pyelonephritis 
and one from diabetic gangrene 

The complications occurring in the two patients who survived were (a) 
secondarj hieniorrhage 1 (6) severe urethritis 1 


Table of Complications 
One STaOE CoupticiTioNS (75) 

Numbs Bf n« la 


(а) Secondarj h'eniorrhage one of which was severe 7 

(б) ^ csiculitis w ith some degree of urethral obstruction 1 

(e) Scrotal inflammation at point of division of vas 3 

(d) Pyclonephntis 2 

(e) Pleunsj 1 

(/) Pneumoma 2 

{gr) Thrombosis 1 

(A) Diverticulum and cystitis 1 

{%) Slight incontinence lasting three months 1 

(?) Glycosuria 1 

(A) Severe urethritis 0 


20 

Other cases which died 6 

Total number of complicated cases 26 


Two STAGE OOUPLICATIONS (28) 
S'jcowdaty hsmorthage one of which was severe 
Severe urethritis 


Other cases w inch died 

Total number of complicated cases 


Comments— The few cases of pnbnonarj complications— only three— are 
eood testimony of highly efficient anaathram , , , , 

^ There was one case of post prostatectomy obstruction and this was 
associated with vesiculitis — a septic comphcation a* i, i j 

Sepsis i.as also responsible for 8 casij of bsmonhage It is believed that 
the umvcrsal use of electrolytie sodium hypoehlonle for continuous irrigation 
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of the bladder reduces the nsks of septic complications to a minimum In 
this series of 103 cases it has only been used in the last 30 patients, and of these 
only 1 had secondary h?emorrhage It is also possible that vesiculitis will 
be avoided by the use of this and other antiseptics The number of deaths 
from non urinary complications is significant, namely, 5 out of a total of 9 

These findings clearly demonstrate the importance of careful examination 
of all the systems of the body before a patient is submitted to prostatectomy 
The total number of deaths m 274 cases taken from all classes of the popula- 
tion is 29 — a mortality rate of 9 2 At the present time the large majority of 
those who enter a municipal hospital m the London area and are submitted 
to prostatectomy must be considered poor surgical risks A further senes of 
73 cases operated on in such an institution in the past two years shows an 
extraordinary decrease in the niimber of fatalities , there were only 4 deaths, 
a mortality rate of 5 4 per cent , whereas m 85 cases treated at the same 
hospital 5 years ago, the figures were 15 3 per cent The reason for this 
striKing reduction is not doe to any alteration in technique, but to the use 
of new antiseptics These have made prostatectomy as safe as any major 
operation for the elderly 

The post-operative convalescence is noticeable firstly, for the ease with 
which the patient can be nursed and, secondly, on account of the rapid healing 
of the suprapubic w ound , in the one-stage operation an average of thirteen 
days, and an average of twenty-one days in the two-stage 

A Clifford Morson. 
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Pre-operative Treatment— The patient is usnallv admitted the daj 
preceding the operation and is put on 8 hourly I gm doses of snlphommide 
or sulphiTdiazme and 8 hourly doses of 200 000 umts of penicillin If his blood 
urea is o^e^ loO at least one daj is spent in giving an intravenous top ol 
about t«o pints of plasma because most highly ur®mic patients are sunenng 
from h\ poproteinfemia 

The Anesthetic — To protect the cardiovascular and nervous systems 
from a sudden lowering of blood pressure an extremely low spinal anaesthesia 
IS essential Commonly 1 4 c c of Ivupercame is injected with intensive 
barbotage between the third and fourth lumbar vertebrae When analgesia 
reaches a point midwaj between the symphysis and the umbilicus the patient 
IS tilted with the feet downwards so that the analgesia never reaches the 
umbilicus a flicker of the rectus femons on attempting to raise the leg and 
movement of the feet should always be present At the same time an intra 
muscular injection of 1 c c of methednne or its equivalent is given A serious 
fall of blood pressure must never occur in old men otherwise cardiovascular 
and nervous disturbances such as thrombosis may occur immediately or 
subsequent to the operation An excessive fall of blood pressure in the 
presence of cardiovascular disease maj be irreversible and m any case it 
alw aj a results in a post operative diminished renal output Where the latter 
occurs the blood urea instead of steadily falling from the moment of the 
operation has a post operative rise which may be fatal The blood pressure 
is taken both before and throughout the operation and at the end of the 
operation it must certainly not be more than 30 ram below that at the 
beginning The blood pressure must be high so that most of the bleeding 
can be seen and stopped and at the end of the operation the Trendelenburg 
position must be slowly not suddenly changed to the horizontal Too much 
emphasis cannot be laid upon this blood pressure question Deaths after this 
operation are usually due not to uraemia but to neuro cardiovascular dis 
turbances After the operation the patient is invariably kept m the horizontal 
position and not with the foot of the bed raised m order to keep tho citrate 
solution in the prostatic bed 

If the pre operative systolic blood pressure is unduly low eg 85 mm the 
surgeon begins by gently making a horizontal incision possibly with the help 
of a local anaesthetic when full anaesthesia has reached the groins With 
such a low initial blood pressure there ought to be no descent at all the 
pressure ought rather to be higher at the end of the operation than at the 
beginning At anj time if necessary 0 25 c c of intravenous methednne can 
be slowlj injected 

General anaesthetics are nev er used because they have led to cardiov ascular 
lung and cerebral sequel® but psychological shock must be avoided 

The Operation— The operation is conducted throughout with absolute 
asepsis strict towelling and changes of instruments gowns and gloves where 
asepsis ^ more punilent the unne the more scrupulous should be the 

riio bladder is opened and thoroughly inspected If there is doubt about 
mtrapcntoncal lesion the abdomen is fully explored 
n7t . peritoneum need not be closed until 

l ^ ^ "y'on thread 

assistant until through the urethra retrogradely and pulled bj an 

the lower end of tl^^ mclies of the thread are left lying on the towels at 

the lower end of the wound A clip is placed on tho same nylon thread at 
the external nrmarx meatus hj the Wer,l.ze<! assistant th.^ pre' ents the 
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the urethra throughout the oper.t.oniT,s 261) The fcal 

i: sHfS I^HSuheruT^ ‘sf 

thf* thread at the end of the penis places this final tube in position 

ne mcisiorrthe bladder i.all is then closed and it is very important 
that this closure should be made m three layers the first is a continuous 

one of No 0 catgut running down to but not through the mucous membrane 

When It has closed the bladder it is laid aside and four or file 

sutures should be placed hetrieen the turns of the continuous one, still not 



Fig 261a 

Dia^am to illustrato lines of excision of bladder vail 
and trigone after freeing the prostate from its bed 
R Run of entrance into prostatic cavity U Ureters 
B Inter ureter c bar Line of section with diathermic 
needle md cated by 

ui the benign hypertrophy 

— — — in the auspeeted cancer 

m the proved cancer 

penetrating the mucous membrane of the bladder The continuous suture 
should then be picked up and should act as a covering suture like the Lembert 
so commonly used in intestinal work The abdominal wall is then closed and 
since the prevesical space is usually large on account of the fact that there will 
no longer be any residual unne a tube is inserted to dram it for twenty four 
Jiours A suture through the prepuce and the tube holds it in position reinforced 
by elastoplast Any other method of retaining this urethral tube may lead to 
suprapubic leakage 

The bladder is then emptied through the tube to see that clot is not 
present and 2 to lo oz according to the original size of the bladder of 5 per 
cent sodium citrate is left m and a spigot applied 

\ asectomies are only essential when the urine is purulent but it is probably 
wiser to do them in all cases Dunng the operation other procedures such as 
remo\ al of vesical diverticula stones and growths cure of hernias hydroceles 
appendicitis or cancer or di\ertieuhtis of the pelvic colon can be performed 
with impumtj My operation of teshcular evisceration combined with vasectomy 
through a 1 in scrotal incision is done in every case of suspected cancer 
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After-treatment — The bladder is emptied by removing the spigot two 
hours later If there is clotting it is better to inject a few ounces of citrate 
for another tw o hours but any sodmm Citrate used in a ward must contain 
formalin (1 500) If during the subsequent 24 hours the nurse decides that 
the urethral tube is blocked she is entitled to inject half an ounce of citrate- 
formalm solution to clear the tube If the patient complains of a desire to 
pass urine or has spasms or passes unne round the tube and he cannot be 
made comfortable by mild suction — not injection — then the tuW must be 
remoied hoirover soon after the operation The lumen of the urethra is 
greater in the absence of a tube The sooner the urethral tube is removed 
the better because it is a high road for sepsis although the urethral tube is 
connected by a stenle tube into an aseptic \\ inchester Usually the tube is 
remo\ ed on the second day and the patient henceforth passes unne norraallj 
unless he is of a nervous type when carbachol morphia and hot baths are 
tried Only as a very last resort must a cathetei be passed 

The unne must he kept acid and every nurse must be acid minded 
If it e^ er becomes dubiously neutral or definitely alkaline the possible infeeton 
IS immediately attaci ed witli pemcilhn sulphonamides mandehc acid 
ammonium chloride acid sodium phosphate and hexamme All armamentaria 
should come into action immediately 

TJie patient gets up every day after the operation and usually goes for a 
walk one week later The sealed wound is dressed only once on the tenth 
day when the sutures aro removed 

The patient can go home ten days after the operation but the prostatio 
bed will not be fully epitheliahzed for a further ten to twelve weeks as shown 
by the oyatoscop© 

He returns for inspection only if he passes unne more than once at night 
three months after the operation 

During these tlire© months of healing autogenous infection rarely occurs 
if it does the sequelas need cause no anxiety An excessive fluid intake 
sulphonamides and perhaps pemcilhn will resolve the lesions m a bladder 
with perfect drainage and complete emptying 

Results— Post operative increase of uriemia is the result of infection 
Consequently all patients who liave any chance of surviMng a few post 
operative days are accepted If nothing is done these patients have only a 
short time to li\e Cases where suprapubic drainage or catheterization liave 
been established for j ears are accepted Nevertheless if the above anesthetic 
and operative procedures are faitlifully carried out the mortahty without 
previous instrumentation should be under 4 per cent With instrumentation 
aitdeas a Joqg interval has elajwed it will he much higher 

The most important result of tins aseptic procedure is that the expectation 
of life will be markedly prolonged because the old man has not passed through 
a septic ordeal Further it has been sliown that if serial or multiple sections 
aremade at least 17 per cent of ail prostates removed are malignant therefore 
It behoves us to remove the prostate widely 
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CHAPTER XLI 

RETROPUBIC PROSTATECTOMY 


although excellent results are obtainable by each of the commonly 
/\ practised operations for prostatic obstruction, few can be satisfied with 
'*‘the position in general The multiplicity of procedures advocated, each 
vehemently supported by its protagonists and equally strenuously criticized by 
others suggests to the impartial observer that the prostatic millennium is far 
from realization 

After a personal expenence of more than 1,500 transurethral prostatic 
resections both by the endothermy loop and the cold punch, several hundred 
Frejer enucleations more than 150 Harris prostatectomies, and a score or so 
of perineal and sub pubic interventions I remained unconvinced that better- 
ment vas impossible 

As I see it the ideal operation for prostatic obstruction should secure the 
removal not only of the whole of the obstruction but of all potentially obstruct- 
ing tissue M ith a low mortahty an easy and short convalescence, and have a 
mimmum of complications and perfect functional result m a high proportion 
of cases Each of the classical procedures falls far short of this ideal m one or 
more respects 

The retropubic extra vesical approach I fii^t employed m August 1946, 
unaware of analogous though essentially different operations previously per- 
formed by van Stockum Mater and Casper and Jacobs The ease of the 
approach and the easy convalescence soon convinced mo of its wide applic- 
ability I have to date performed the operation more than 200 times and I 
no^\ advocate its use m the great majority of cases of prostatic obstruction 
requiring operative intervention I still employ the transurethral approach in 
most fibroses 


The approach has been used m all types of simple enlargement in median 
bar and other types of fibrous obstruction prostatic abscess, calculous pros- 
tatitis and early carcinoma of the prostate It may readily be employed as a 
secondary procedure after a preliminary cystostomy 

The technique is a aried according to the nature of the obstruction to be 
dealt \i ith That now employed when dealing with the various forms of benign 
enla^ementor ‘adenomatous hypertrophy is as follow s — 

Where the pneral condition is good renal function tests adequate, urine 
umntectod, and cardiovascular system reasonably satisfactory no preliminary 
rainap eitlier by indwelling catheter or cystostomy is used and the operation 
proept ed with forthwith Where urinary infection is present but renal 
^ short course of sulpha drug therapy will usually suffice to clear 
up e in ec ion Where renal function is impaired an indwelling urethral 
ptlieter will improve the condition sufficiently in 10-14 days in most cases 
o w pran a one sta,p prostatectomy In more advanced renal impairment 
us pre immary Urethral drainage wiU be inadequate and a c\stostomy will 
0 necessarj her cases requinng a cystostomy are those in w Inch a large 
chronic retentip has been present with overstretching of the vesical muscula- 
ture and those harbouring a large vesical calculus usually infected Experience 
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has shown that in only 5 per cent of cases approximately is a prehminary 
cystostomy necessary 

Tile operation is thus conducted for any form of simple enlargement 

^\iiere cjsto urethroscopy lias not been carried out previously as a diag 
nostic measure tins is performed as a preliminary part of the operation after 
the patient has been an^stlietized The author s wide angled vision cysto 
urethroscope allows not only a thorough inspection of the bladder to rule out 
the presence of diverticula papillary tumours and the like but gives an 
excellent view of the prostatie urethra enabling an exact estimation of the 
precise nature of the obstructing tissue The McCarthy panendoscope may be 
simihrly employed but it is mienor for vesical inspection albeit excellent for 
urethra and bladder base here open operation is decided upon the bladder 
IS emptied and the endoscope withdrawn The operator changes his gloves 
and gown wliilst the assistant carries out the necessary skin antiscpticization 
and tow elhng According to preference eitlier a vertical mid line incision 
2| 3 in long commencing below at tlie upper border of the pubis or a similar 
length transverse section of tlie skm is made I in above the pubis In either 
event the aponeurosis is incised m the hne of the skin section and the recti 
separated m the mid line To secure adequate retraction of the recti when 
employing the transverse skin incision the upper and lower leaves of the 
aponeurosis are separated from the underlying muscle fibres Bleeding points 
are secured with hiemostats and coagulat^ Tlie transrersahs fascia is next 
incised at the lower angle of the wound and the right index finger gently 
inserted and the pre v eaical fat and peritoneum drawn upw ards so freeing the 
anterior surface of the bladder and opening up the retropubic space The 
author s self retaining retractor is now introduced the lateral blades spreading 
the recti The upper blade is placed in position to depress the bladder and 
further to open up the retropubic space Careful inspection of the field is now 
made and any obvious v ems lying bUperficial to the prostate are grasped with 
long hiemoatats divided and coagulated Small swabs mounted on long sponge 
iiolding forceps are employed to clear the anterior aspect of the prostate of 
adherent fat Sonic 12 in of a 4 in gauze roll are introduced with long dis 
sccting forceps into each lateral recess depressing each levator am'^from the 
corresponding lateral surface of the prostate The endopelvic fascia witli its 
contained dense plexus of veins in close apposition to the true capsule of the 
prostate is clearly seen The upper bmit of the prostate at the bladder neck 
IS now identified by palpation and corresponds with the transverse distribution 
of veins Using a long handled scalpel the endopelvic fascia true and false 
prostatie capsules are incised I cm below the bladder neck over the right 
prostatie lobe (Fig 262) The incision is deepened until the typically white 
adenoma is clearly visualized This incision is accompanied by marked 
venous bleeding and the judicious use by the assistant of a good sucker is 
important to allow accurate vision Using long scissors curved on the flat the 
lower capsular flap is rapidly undermined and seized vnth a pair of T-shaped 
capsule forceps A similar capsular incision is made over the left lateral lobe 
linking up with that over the right lobe the lower leaf undermined and Iield 
bv m^ns of a second pair of T-«baped forceps The upper flap is next seized 
bv a toothed volsellum and draw n upwards so exposing the adenomatous mass 
A^stav suture is passed through the edge of each capsular flap using a small 
boomerang neetlle knotted and the ends held m haraostats The volsellum 
IS dispensed with Elevating the loner capsular flap by means of the T forceps 
the lower limits of the lateral lobes are defined freed by means of the Jong 
scissors and the urethra then divided with scissors as far proximally as possible 
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The lateral recess packs and T forceps are next removed and the retractor 
withdrawn Elevating the lower capsular flap by means of the stay suture the 
right index finger is insinuated between this structure and the adenomatous 
mass and the enucleation proceeded with from below upwards When the 
adenoma has been peeled from the pathological capsule it will be merely 
adherent at the bladder neck by a mucosal cuff The circular fibres at the 
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Incising cnpsulo over right lateral lobo 


vcjjcal outlet are sponged upwards and the mucosal cuff dollberately sectioned 
with scissors preserving as much mucosa as possible Tho adenomatous mass 
having thus been removed a temporary pack is placed in tho prostatio cavity 
*'i°' *1 The self retaining retractor is replaced, the gauze pack 

y drawing on each stay suture the prostatlo canty is widely 
fiJlvnrtor^?,r f inspcction for evidence of small adenomata in- 

at thiq ^ Good illumination and adequate suction is essential 

dwScffffJht, , perfectly smooth Attention is now 

and a outlet The posterior Iip is grasped with toothed forceps 

ous area Thn rtrn 8® to avoid subsequent contraction at this danger- 

inc vessels and^if finally carefully inspected for evidence of spurt- 

coLuhted A ^ are grasjKKl with hairaostats and lightly 

Sietcr isnextfnS F) thm walled hollow tipped rubber 

through the vesical stylet along tho urethra and directed 

caSr The stylet is withdrawn The 

chromicized cataut 1 ^^'' transversely with a continuous suture of No 1 

to secure accurute “U important 

and to mmimize the posSuv f "dges to control bleeding 

established Wlien tlfl « ’”i urmary leakage when micturition is ro 
he capsular suturing has been completed all bleeding 
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should hrt^o ceased Tlic retropubic epac© is gently scabbed free of clots and 
careful^ inspected to ensure that all oozing has been controlled The space 
IS <lHsted uith 5 ^ams of sulphamlamide powder and a small corrugated 
dram left down to tlio suture line The retractor is withdrawn and the rectus 
sheath closed with interrupted sutures of No 1 chromic catgut The slan is 
approaimatod with silkworm sutures and thchel clips 
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t f ] ro<ttot c rnp le at ovv ne boomerang ne«dle 
nn 1 1 pot r«> can- or 

Bilateral aasectomj is performed and the cat! eter irrigated with 3 8 per 
cent sodium citrate solution to free it of clots 4 oz of lotion is left m the 
bladder and tl e catheter spigoted 

One hour after the patient s return to bed the spigot is released and the 
catheter allowed to dram continuously Irrigation is emplojed only if there 
IS e\ idence of faultj drainage and thui is carn^ out with a meticulously aseptic 
technique Should clots form and b« not easily dislodged by simple irngation 
an aspirating sjTinge is emplo3ed (It is noteworthy tl at m more than 500 
cascsi one suprapubic c^stostomy has been carried out for reactionary or 
pccondara I Tmorrhage none for secondarj blee<lmg ) 

The catheter is usually removetl on the third post operative day and the 
patient allowed out of bed unless contraindicated In the last majoritj of 
cases micturition is promptly re established but should there be evidence of 
difficulty or of urinary leakage a small rubber catl eter is re-mserted for a further 
few days 

The most note lorthy features of the operation are — 

(ff) Simple and relatii ely painless post operative course 
(b) Short confinement to bed — 3 days 
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(c) Short period of post operative catheter drainage — 3 days 
(rf) Eirh re establishment of inictuntion 
te) Loa\ incidence of post operative complications 
(/) Siiort hospitalisation (14 16 daj^) 

In cases ^\!lere a prclimmarj cjstostomy has been necessary the retro 
pubic enucleation is feasible and little more difficult it permits a closure of 
the cNstostomj at the time of operation and micturition is re established on 
the 8th 10th post operatne daj uithout the risk of slou healing fistula 

Tlie operation is analogous to the perineal method of ablation of the 
adenoma but carries no risk of damage to rectum or compressor urethra It 
IS simpler to learn and should carry a similar lou mortality 

Tlic retropubic approach is applicable also to \arious other tapes of 
prostatic obstruction The fibrous tj^pe of gland is usually dealt with by 
endoscoiic resection but uhere urethral stenosis or the necessity for open 
operation for other patholog> is present uedge excision of the sclerotic a esical 
neck and sci<;sor dissection of fibrous nodules from the lateral lobe areas can 
be reatlih carried out bj the retropubic route 

Tlic calculous prostate lends itself uell to this approach In general 
inci'sions of the prostate and e\acuation of the calculi combined svith a wedge 
excision of the sclerotic \esical neck so commonlj associated suffices but m 
cii-es whore the gland is grossly infected a subtotal prostatectomy may be 
indicated 

The carcinomatous prostate when the malignant process appears to be 
confined within the capsule can be most satisfactorily dealt with bj the 
radical retropubic operation The operation consists m a complete ablation 
of the gland within its capsule together with the seminal vesicles and half 
the bladder base A plane of eJeaxage is readil> found distal to th© ape\ of 
the prostate anterior to Denonaillicrs fascia and thanks to the mobility of 
the membranous urethra this maj be drawn into the pehis some 2 4 cm 
and sectioned distal to the alTected gland The prostate is then peeled off 
the undcrU mg fascia of Denom ilhcrs and w ith appropriate dissection the mass 
reni n cd i« lolo IJic membranous urethra is finally approximated to the 
bladikr in a manner somewhat similar to tliat adopted in the analogous 
radical i>crincal operation devised Young the wide vesical outlet being 
npj roj rintelv closed 
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CHAPTER XLir 
PERINEAL PROSTATECTOMY 


A ll cases of simple hypertrophy, except where the prostate is very 
^large, are suitable for enocJeation through the permeura In the latter 
typo removal by this route is so apt to result in damage to the internal 
urinary sphincter, and in due course to incontinence of urine that the supra- 
pubic route IS the better one 

I prefer also not to deal with a hbrous prostate or prostatic calculi by the 
perineal route for the same reasons In these cases it is the absence of a line 
of clcn\agc for the enucleation that creates a special difficulty Young has 
a modified operation for carcinoma of the prostate Where two stage prosta- 
tectomv IS necessary tliero is the advantage that the patient is able to receive 
all tlio benefits of prehmmarj suprapubic drainage both before and during 
perinea! prostatectom\ , while the surgeon has no added difficulties m doing 
an open operation My own modifications of technique are meant to apply 
particularlj to two stage cases because the stitching of the bladder neck to 
tlie stump of the urethra interferes witli dependent drainage 

Success m removing the prostate by the penneal route is largely a matter 
of observing certain principles in operative technique Generally speaking, 
these may bo stated as follow-s a proper and fixed position of the patient on 
the operating table , provision of the special instruments required , a know- 
ledge of the safeguards against operative complications 

According to the operative technique employed so the requirements in 
instruments will vary, but it is essential to have certain tractors and retractors, 
and if tile bladder neck is to be stitched to the stump of the urethra a boom- 
erang needle and a special urethral guide are mv'aluable aids 

Provision against certain important complications of this operation can 
be made epididjmitis is best avoiiled as m suprapubic prostatectomy by 
preliminary division of the vasa deferentia , injury to the rectum by care m 
dissection, and by the use of the rectal guide , incontinence of urme by avoiding 
injury to the compressor uretbrie muscle, and to the internal urinary sphincter 
and by stitching tiie neck of the bladder to the stump of the urethra , primary 
lisemorrhage bj' the use of clamp and bgature as much as possible 


YOUKC’S TECHNIQUE 

Young stresses the following points For preference the aufesthesia is 
spinal, with 10 mg of pantocam The exaggerated lithotomy position of tlie 
jiatient is facilitated bj the use of Haktead’s perineal board or the special 
operating table devised by Young ^ ,. 1 . 'ti, 

A No 24 sound is passed until the beak la m the posterior urethra Ibe 
sound IS held m this position by an assistant Ibe skin incision is V-shaped 
with tlie apex U m in front of the anus, so that each lateral hmb passes 
backwards for about 2 m within the isehiopubic ramus The space behind 
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the transversus perinei muscles is identified by blunt dissection, thus exposing 
the central tendon The finger is introduced upwards and foniards into the 
ischiorectal fossa ot each side passing behind the triangular ligament and 
away from the rectum By means of a special bifid retractor the central 
tendon is displayed and then divided By changing the bifid retractor for a 
simple one to draii the rectum back the recto urethralis muscle is displayed, 
as it passes backnards from the triangular ligament and bulbous uretlira 
This muscle is divided in front of the rectum 

By anterior traction with a special grooved retractor the triangular ligament 
and the external sphincter are drawn forward Antero posterior retraction 
now displays the apex of tho prostate and the membranous urethra An 
incision IS next made into the membranous urethra behind tho external 
sphincter Others have modified this techniciue so that incision into the 
membranous urethra is avoided The whole thickness of each lateral edge of 
the urethral incision is grasped with Alhs s clamps 

The sound is now removed from the urethra and replaced by a straight 


one which is passed into the bladder through the urethral incision to prepare 

the w ay for the prostatic 
tractor, which is now intro- 
duced after which the blades 
are opened and traction to 
the prostate applied (Fig 
2G4} The prostate is seen to 
be covered by a thin fibro 
muscular layer This should 
be incised at tho ape\ of 
jjQ tho prostate so as to expose 

Yom.,pro.iM,cirartor '■'« "lubsh layer beneath— 

the anterior lajer of Denon- 

villiers fascia — which forms the principal part of the prostatic capsule 

The oveilyiiig tissue which passes on to the rectum is carefully incised, 
and the latter structure covered bj the posterior layer of Denonvilhers’ fascia 
is pushed back by blunt dissection and maintained in this position b> 
traction 



Lateral retraction with Youngs narrow bladed retractors now gives a 
good view of the under aspect of the prostate A little further dissection will 
bring the seminal vesicles into view if necessary Young has advocated 
three different incisions through the prostatic capsule as a nreliiuinaty to the 
enucleation — 


1 An incision on each side of, and parallel to the prostatic urethra 

2 Turning down a V shaped flap with the apex m the mid line and directed 

iorwards 

3 A single lateral incision 


By the first method it was hoped to avoid damage to the urethra and 
verumontanum This often proved impossible The prostate by this method 
canno be removed in one piece The second method enables the verumontanum 
° 1 ^ IS turned doivn and gives a 

good lew of the prostate which can now be remov ed in one piece 

By the third method also the prostate can be removed in one piece, and 
there IS a prospect of preserving the ejaculatory ducts ^ 

Of the three types of incision the V-shaped one is to be preferred It is 
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advisable to remo^ e the tractor m the presence of a middle lobe so as to facOitate 
«ie enucleation of the latter which may require the assistance of a curette 
This manipulation can be done sat^actonlj under iision bj dramng 
upon the parti} enucleated gland the mass usually coming away m one 
piece 

^\ hile the final stages of the removal are proceeding it is sometimes possible 
to presen © the cone of mucous membrane that proceeds from the bladder 
into the urethra Bleeding points can often be seen and hgated at this stage 
A modification in the enucleation is to break through the mucous membrane^of 
the urethra on eacli side This establishes a good hne of cleavage and an 
expeditious remoial 

A finger is next inserted into the bladder to see that no adenomatous or 
fibrous tissue projections are left behind At the same time the finger moves 
more u idel} to see that there is no calculus in the bladder 

A largo drainage tube is placed so as to project into the bladder and 
alongside of the dram a smaller one can be placed Through tins oil can be 
injected later on to facilitate tlte removal of the packmg Tins is placed round 
the large tube mto (he vesical orifice and into the lateral cavities It is some 
times u ise to place a pack behind the prostatic cavity On the other hand 
the packing is somotimcs replaced bj sutures through the lesical neck and 
remaining prostatic tissue The skin wound is closed so that the tube projects 
near tiie lou cr angle on the right side and the gauze ends projecting above this 

On return to tlie nard a subcutaneous saline infusion is given and the 
patient is started on to copious drinking as soon as possible 

In due course the patient is propped up m bed llie pad s are removed 
in twcnt\ four to fort} eight hours and generally the next daj drainage bv 
tube IS also dispensed n ith The patient is got out of bed on the third or murtn 
daj and is encouraged to walk within a week — 50 per cent of 450 of loung s 
cases had their fistul'e closed in twentj one days Undue delay m closure calls 
for the passage of a sound per urethram Early in the convalescence 20 c c 
of fluid are forced along tlie urethra and out through the perineum by means 
of a rubber bulb saTinge This should be repeated every four to five days 
until micturition is established Undue delay with this calls for the passage 
of a sound An indwelling catheter for at least a week is an alternative which 
IS advocated and which is likely to obviate the use of sounds Later in the 
cona alescence this maj be required to hasten healing in certain cases Curet 
tage raaj be applied to the fibula for the same purpose Among 3 500 cases 
operated on at the Brad} Urological Institute the mortality was about 3 to 
5 per cent 

There w as no change m the capatnt.y for sexual mteTcouTse m 14 per cent 
yoiinvs perineal prostatectomy has been practised extensively by others 
often with modifications and afl are agreed upon the low mortahty and satis 
factor} convalescence w Inch results 

Winsbury-White s modifications — ^The wTiter has modified 1 oung s tech 
nique in the following particulars by making a T shaped incision into the 
prostatic capsule (Figs 26o and 266) by using a special technique for 
stitching the posterior rim of the internal unnar} meatus to the stump of the 
urethra (Figs 267 268 and 209) m obhterating the bulk of the prostatic 
cav ity b} stitching together the two edges of the vertical limb of the T shaped 
incision as a hfeniostatic measure (Fig 270) The V shaped incision of Young 
into the prostatic capsule allows the verumontanum and ejaculatory ducts to 
be turned down as a flap This procedure is supposed to be a safeguard against 
epidid}miti3 this supposition however is fallacious 
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The YTiter Mould cull attention to further special points m his technique 
First of all in approaching the gland a self retaining rectal guide (Fig 271, 2) 




Fio 205 

T shaped incision in the prostatic 
capsule 


Fio 266 

The prostatic capsule 1 as been 
separated from the gland for i inch 
on either side of the vertical incision 
and the traction sutures inserted 


18 socured m position so that it will not be necessarj to place a finger m the 
recUim The prostatic capsule is incised m such a way that a good thick 
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The blad ler neck tractor is pulling 
the internal urinary meatus well up 
towards the surface and suitable 
retraction n providing a go«l view 
of the un lerstirfaco of the bla Ider 


FiQ 268 

With the urethral guide in position 
by means of the boomerang needle 
the sutures through the bladder neck 
are drawn thro igh the stump of the 
urethra and the overlying tissues 


portion mn\ be sop-irated under direct Msion from the underlying eland 
of the neck of the bladder is thickened and 
Btrcngtlionodbj tins capsule, if only a thm portion is left behind, two dis 
nd\ antages result the sutures which have to be passed subsequently through 
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perineal PR0STATECr0 5I\ 

'’f “'’It*” “ *'“ ^ ®=:‘“ “mount of scar 

hsl?oco t formed thta silnalion The imfer s erpencnce leads him to 
of ,r,L‘ J T in the production of moontmence 

ot urine As a final stage of the eiracfeation the gland should be separated 
from the urethra anti the neck of the bladder by sharp dissection so as not to 
damage tliese structures The neck of the bladder must be firmly secured by 
^ture to the stump of the urethra and the orerljnng tissue (Figs 268 ^ 69 ) 
lo accomplish this satisfactonlj the parts must be adequately exposed To 
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The n»cW of e I la lUor la secure I 
to the »l imp of ll« urethra the 
enter or inarg n of ll o incjs or> >o 
tie prostatio oeptule and the o>er 
1) ( ig perineal muscles 
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The vertical mcis on in the proatatio 
capsule IS closed and the capsule is 
secured anteriorly to the transverse 
perineal muKles 


n^o^ idfe ettra support for the new posterior urethra and the readjusted bladder 
bace the anterior margin of the re sutured prostatic capsule is secured firmly 
to tlie perineal muscles lying superficial to the compressor urethra; (Fig 270) 
Each of the steps in this form of reconstruction results in the obliteration of 
the jirostatic ca's ity —except the anterior part — and iilays a part in safe 
guarding against incontinence of urine 

The ease and thoroughness with which these important steps can be earned 
out depends in the first instance on the use of Young b boomerang needle 
and m the second on the employment of tlie special instruments which the 
writer has devised for the purpose of giving improved exposure and access as 
the operation proceeds (Fig 371) 

A word should be said concerning another postoperative complication 
namely recto urethral fistula This occurs as a result of injuring the rectum 
w liile it IS being freed from the undersurface of the prostate This is an accident 
which I suppose will happen at least once to every surgeon who gams much 
personal experience in penneal prostatectomy In two of the wTiter s cases 
the patients were left with a leakage of unne from the anal orifice, and it was 
necessary to operate again later to separate the rectum from the prostatic 
capsule where the fistula existed The results were completely satisfactory 
In two others the perineal oi>eration was stopped as soon as tho rectum was 
injured and the prostate removed by the suprapubic route 2s o recto urethral 


492 TEXTBOOK OF G E 1. I T O - K B I V A E X o - 


s r E O E R Y 



tlie rectal mjurj occurs Tims the danger of fistula is entirely eliminated by 
not proceeding to open the latter structure 

H P ^\T^SBURY-^VHITE 


ItEFFRFNCFS 

CAntrr, H (1930) * Modern Urolocy, 2 vol-J > 3nl ed vol 1, 733 

\Sis8Binvt\iiiTr,H r (I93S) jjrtl J l/roJ. 5,113 



CHAPTER \L1II 


TBANSURETHBAL RESECTION OF THE PROSTATE 
BY THE McCarthy method 

HISTORICAL NOTE 

T IIF transurethral approach to the obstructing prostate is the logical 
outcome of the primitiie methods of treatment emplojed Jong ago by 
Mcrcicr Cuealc and Bottmi (1874) What thej attempted to do by 
blind nnd crude methods tho modem operator carries out under full ocular 
control and with an increasing degree of precision Two advances along other 
lines of scientific progress ha\o been responsible for the great progress which 
has been made in trati^ucctbml surgery dret the perfecting of the irrigating 
cystoscope and second the introthiclion by Boer of bigli frequency currents 
mto the realm of surgery So manvdificcent urologists have shared in perfecting 
tho methods at present m use that it w impossible to give credit to all the 
pioneers wlio have been responsible for this valuable method of treating 
prostatic and bladder neck oustnictiom Special mention must however be 
made of }I H Young (IWJ) who by Jus introduction of the prostatio punch 
redirected the attention of urologists to the transurethral approach oi J R 
Cnulk (l‘)20) for lus work with tho clectrocautcry punch and of G Luys 
(1010) for his application of diathermy to the obstructing prostate Their 
work together with that of many others has resulted m the creation of the 
McCartlij rescctotome the instrument most commonly used in this country 
in trnnsurctliral prostatio surgery 

THE MCCARTHY ELECTROTOME 


This instrument is so well known that a detaded descnption of it is un 
neccs.sary It consists of an outer sheath an articulated obturator a loop 
earner fitted w ith a forohlique telescope and an irrigating system The sheath 
IS made of bakehte and its distal end is cutaway m order that the wire resecting 
loop luav be free to engage and resect obstructing tissue The loop itself is 
made of tungsten wire and can be moved backwards and forwards by means 
of tl e rack and pinion of the earner into winch it is fitted In order that 
bleeding points luav be seaJecI off a ball electrode can be substituted for the 
loop and activ ated by a coagulating current 

A great many modifications of the McCartJiy instrument liave been intro 
diiced by different instrument makers to meet the requirements of nidu idual 
genito-unnary surgeons Tlie mbtrument winch I personally favour is made 
bv tho Genito Urinary ’llanufactunng Company and is of tlie pattern id 
located by Ogicr Ward {U39) sec Fig 272 In this instrument an inclined 
nlane Jias been built into the leak of the slieath which has the effect of 
tmshinc the cutting loop forward aa it is advanced into the cutting position 
riiis has two advantages— first that it provides a wider range of movement 
^nd second that it ensures that the loop remains m tlie optical field wlien m 
the forward position ^So^kmg with this instrument it is possible to make 
keper excavations in the prostate ttan can be made with the original 
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.McCartlu .nstrument ad.aMage that .s of great Sat' 

xpsiral tpchniQue of resection Mer to be descnbed The disadvantages tnat 
result from this modiflcat.on are that because the angled obturator cannot 
be used the instrument is a little more difficult to introduce, and the fact that 
a catlieter cannot he threaded through the sheath at the ^ 

operation Another modification m this instrument is the substitution of an 
imgating sjstem eonlrolled by a single lever for the usual inlet end <iu“e‘ 
tubes Ws as well as allouiug of better control, ensures the passage of a 
good V olume of irrigating fluid throughout the whole of the operation 



Operative technique — With the patient m tho usual lithotomy position 
the urethra is explored u ith a full sired metal bougie and if necessary, dilated 
After tlie sheath has been introduced and the telescope loop and irrigating 
^stcm substituted for the straight obturator, a careful survey is made of the 
field of operation The configuration of the bladder neck is noted, a rough 
estimate made of tho amount of tissue iihich it will be necessary to remove in 
order to restore free micturition and a plan of campaign drarni up The vcru 
montanum is located This is a \ery important landmark which establishes 
the proximal limit of the area to be resected, and it should be presened from 
injurj during the whole of the operation The resection is usually begun in 
the mid posterior line, the loop being advanced into tho bladder After the 
mid line cuts ha\e been completed, attention is turned to the lateral lobes 
I5ut before dcTling w ith tins part of the operation it will be helpful to consider 
the general plan of the resection When the usual technique is employed 
not onlj IS that portion of the prostate uluch surrounds the prostatic urethra 
removed hut also a large area of the trigone That this is so can be demon- 
strated bj introducing a finger into the bladder at the end of the operation, 
in those cases m w Inch there exists a suprapubic opening It will then be found 
that the operation of resection has renio\«l a cone of tissue, the apex of which 
lies at the voriimontanum and its base on the trigone The operation has 
thus remov ed a considerable part of the base of the bladder This has the 
grave ihsaiivantage of increasing the bleeding during the operation and also 
of nugincntmg the subsequent sepsis Ogier Ward has pointed out that the 
anatomical condition of tho bladder neck left by this method of resecting is 
quite dillerent from that found after prostatic enucleation In the latter case 
an internal meatus still exists, and beneath it lies a large cavity loft by the 
Tcmov al of the piwtate He is of tho opinion that the operator should en- 
dcav our to obtain bj means ofrcsection an anatomical result similar to thatexist- 
ing after a prostatectomv In order to do this the loop must not encroach on to 
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the tngono except during tlie preliminary cuts in the mid posterior Ime It 
should rather be dug into the substance of the prostate at a level jmmediatelv 
belou the mternnl meatus Bj this method the trigone is safe^ruarded and 
the prostate cxcav ated from below At the moment wlien the current is turned 
on, tho beak of the sheath is pressed firmly in the required direction and the 
cut iincie thence downwards in the direction of tiie veruraontanum These 
cuts limy linvo to bo extendwl towards the anterior aspect of the prostate 
but it must be remembered that onlj a small thickness of gland exists m this 
situation This is one of tlie danger points where too deep a cut will lead to 
extravasation of urine between the tnnavcrsalis fascia and the peritoneum 



rnfection and extravasation of unne antenorly mto 
tto retropubic space an I poxtenorly into the fasciv 
of Denonv ttliera 


In VI} own practice tins has occurred three times twice with fatal results 
Eventmllj a stage is reached when further cutting into the lateral lobes 
becomes a mechanical impossibihtj and the resection may then be regarded 
as being complete 

The mam difficult} encouiiteretl during the resection comes from hasmor 
rliane and the obscuring of the field of vision by blood Since a cut m a wrong 
area niaj hav e serious consequences it is important that the operator should 
know exactly what he is doing Some resectiomsts deal with each neve bleeding 
point m turn as it appears by sealing it off with the coagulating current 
But this entails a constant intermption of the resertion in order that tlie ball 
electrode may be substituted for the loop For this reason I prefer to carry 
on as long as I am able to do so, and then to attend to the lireraoirhage This 
IS likely to be less copious if each lateral lobe i3 attended to in turn and both 
not resected at tlie same time Another mterruption is caused by fragments 
of tissue falling mto the bladder instead of adhering to tlie loop These are 
best removed at the end of the operation by attaching a Bigelow a evacuator 
to the sheatli by means of a special connectmg piece A retrograde telescope 
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f 1 tn thn rcsectiomst s outfit since it allows of his viewing his 

■™Ttr“ ?he ^ bladder Somehmea thia allo« s h.m to see portions 

i» i. i u Vi if loft still be the cause of sonie obstruction 
’when tto IS saLiiS that haemorrhage has been controlled and 

that aU fraements of prostate hare been etacuated a catheter is introduced 
Pelnallr rprefer L of the Foley type (Fig 274) which obviates the 



necessitj of co\ermg the penis uith strips of elastoplast m order that it 
maj be retained If there is difficulty in introducing it I use the largest size 
of gum elastic catheter that the urethra can comfortably hold A wooden 
spigot may be temporarily placed in the end of the catheter until the patient 
IS back in bed and it can be connected up with a St Mark s Hospital irrigating 
apparatus 

Should the operator be dissatisfied nith the haemostasis he has secured 
ho need not hesitate to dram the bladder by means of a suprapubic tube 
Nothing IS likely to be more distressing to a nervous patient than to bo told 
after ho has recovered from the anaesthetic that the catheter has become 
blocked V ith blood clots that the bladder is distended and that for this reason 
he must be returned to the theatre for the insertion of a tube Although 
recourse to suprapubic drainage is a confession of failure to secure haemostasis 
by the methods appropirato to resection it only adds a feu days to the total 
period of comalescence Provided the obstruction has been removed the 
fistula -will close uithm a feu days of the taking out of the tube Moreover 
tcmporarj suprapubic drainage makes for an easier convalescence and allows 
of 1 cttor irrigation of the bladder I am therefore disposed to introduce a 
tube Mlicneaer the patient is of a nervous type who is likely to be intolerant 
of an mdu elling catheter or w hen the resection is likely to be follow ed by much 
sepsis Formerlj I performed a bilateral vasotomy in order to guard against 
a descending infection of the epididymes I no longer think that this is 
nccessarj 

Anssthesia — Perurethral operations can he carried out under general 
anTstlicsia or under a low spinal a trans sacral or a caudal anaesthetic supple 
mentod bj surface anaisthetization of the urethra Of these methods a low 
spinal and general anaesthesia have the widest apphcation When the patient 
IS lien oils and objects to being conscious in the operating theatre a general 
nnastnelic is preferable It has the disadvantage that it raises the blood 
Iirc'^urc and thereby encourages bleeding during the operation 

Pre-operative treatment — fins is the same as for a suprapubic prosta 
tectoinj J1 a largo amount of residual urine be present prehmmarv drainage 
l)\ means of an indwelling catheter will bo required until the kidneys have 
fullj recovered their function Tlie fact that a transurethral resection is a 
less severe operation than n prostatectomy docs not exonerate the surgeon 
from cnrrjing out careful pre operative renal function tests Should these 
I rove fiO unsatisfnttorj that a long penotl of preliminary drainage is necessary, 
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or should the bladder be badly infected a prehmmary suprapubic dramac^e 
M iH be necessary ^ i r o 

After-treatment—As m the case of prostatectonn tlie commonest com 
plications after a resection are hjemorrhage sepsis and urtenna Post operative 
li'cmorrhage is dealt avith by keeping the patient as quiet as possible if necessaia 
with tile Jielp of morphia and by ensnnng tiiat the mdnellmg catheter docs 
not become blocked by blood clot For the first feu hours after the operation 
the catlieter requires constant attention and the bladder must be u ashed 
out ulieneicr it appears to be becoming blocked If the lumen cannot be 
freed by the irrigating apparatus the clots raaj be got nd of by the use of a 
syringe Should this fail the catheter must be removed and a nei one sub 
stituted Prior to tlio employment of a Bigelou s eracuator for getting nd 
of cylinders of prostatic tissue which had fallen into the bladder I trequeiitly 
found that the ey e of the catheter had become blocked not by clot but by 
fragments of prostate This accident non happens very rarely 

Secondary hsemorrhage may occur a week after the resection but I have 
known it to be delayed as late as the fourth week of convalescence ^\len 
it occurs it IS not likely to be serious and provided the bladder can be kept 
from becoming distended it subsides sjiontaneously 

Post operative sepsis is dealt with by frequent washing out of the bhddor 
and by the use of urinary antiseptics either of the nisndelate or of the sulphora 
mide group By a\ oidmg as much as possible the region of the trigone and 
by using the subcenical method of resection I have reduced this considerabh 
m my ow n practice Previously I encountered se\ ere and persistent infections 
which were almost certainly due to implication of the cellular tissues lying on 
the poster© inferior aspects of the bladder 

Authorities differ as to the time during which a urethral cathotei should 
be retained Mv ow n opinion is that this must depend on the amount of tissue 
which has been remoied and on the seierity of the postoperative sepsis 
Unless the patient very mucli resents the presence of a catheter I prefer to 
continue urethral drainage for four or five davs After it has been discontinued 
a catheter should be passed daily in order that the residual urme may b© 
estimated and the bladder washed out Because resection la likely to be fol 
lowed by some swelling of the tissues in the ne^hbourhood of the bladder 
neck the residual unne is often disappointingly high for some time after the 
operation Tins need not be taken as a sign that the resection has been a 
failure for I have known a patient to be incapable of passing urine for two 
weeks after a massive resection and then to make an oAcellent recovery 
Should however the result of the operation be found to be unsatisfactory 
cystoscopy with probably a further removal of tissue w ill be necessary hen 
the surgeon has to deal with a very large prostate or when lipemorrlngo 
during the operation has proved to very troublesome it is often preferable to 
complete the resection in two sessions After the patient has left the hospital 
or the nursing liome he should still be seen occasionally, m case there has been 
any recurrence of infection 

The treatment of ursmia is similar to that employ ed for nreemia following 
an enucleation 

Mortality l\hen resection was first introduced there were enthusiasts wJio 

claimed that it was devoid of risks This is a gross error for any surgical 
procedure must entail some nsk to an elderly patient whose health has pro 
viously suffered as the result of long standing obstruction associated m many 
cases with infection It is difficult to state in figures what risk is attached 
to the operation of re-^ection for the mortahty rate of any individual surgeon 
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,uU rtopcncl lo 1 large extent on his iiiUmgness or umiillmgness to operate 
on unpromising material It mil also depend on the number of resections 
he Ins carried out for there is no operation in the iiholo realm of surgery in 
\vlnch experience counts for so much as in the operation of resection hvery 
rc ectionist nho looks back at his past records Mill see that there has been 
a LT-adual drop in his mortahtj rates Eesection far from being a simple 
procedure is an operation nhich demands a high level of skill and discrimina 
tion A. cut in a vixong position may have serious consequences as was only 
too apparent when resection was earned out by operators who previously 
had iiad but little experience of cjstoscopic methods This led to a harvest 
ofti'je of e\tra\a<!ation of urine of senous hsemorrhage of intractable sepsis 
and even of recto vesical fistul'e \\ere the percentages published by expen 
once I pro tatoctomists to be collated it would be found that their mortality 
rate was fiomewhere between 2 and 4 per cent 


SELECTION OF CASES 


He Ic\ to success in transurethral resection lies m the careful selection 
of the cases w Inch are submitted to it There are those who believ e that every 
case of prostatic obstruction can be dealt with satisfactorily by means of 
reflection but most surgeons agree that the transurethral approach is not a 
general substitute for prostatectomy but a method which is applicable to 
special cases and to special circumstances In general terms it may be stated 
that it IS applicable to all those cases m which the amount of enlargement is 
small altliough the degree of obstruction may be considerable The operation 
IS therefore suited to cases of fibrous prostate of middle lobe enlargement 
to lesser degrees of lateral lobe enlargement and to cases of carcinoma It is 
particular!) suited to all those conditions known to French urologists as 
prostatismc sans prostate and to American urologists as prostatic bar 
It IS al o the operation of choice for the relief of obstruction caused by car 
cinnina of the prostate Formerly the only available method of dealing with 
such casts when a rising residual unne demanded that something should be 
done was the establishment of a permanent suprapubic drainage Trans 
urethral resection has provided a welcome alternative to what some patients 
fiiiil to be an lutoierabto condition An additional advantage is that resection 
allows of tissue being sent to the pathologist for a report whenever doubt 
exists as to the tnie nature of the prostatic enlargement The objection that 
the use of diatherni) maj stimulate the rate of growth of the carcinoma is 
purclj tiKorctical and I have no evidence m my own practice of this having 
liapiK-nod 


lie sjK*cial circumstances m which resection may be resorted to are where 
lor one reason or another a prostatectomy is contraindicated either because 
le f.eneral condition of the patient is too poor or else because he is suffering 
roni n serious complication In these circumstances resection even although 
iir.!”'^F small risk offers nn excellent alternative to catheter 

4i.™4'!i . 1“* ‘“''^“"'‘‘’finient of a permanent suprapubic dram Tlie possibility 

i*fAt4 «.!.i prostate may lend to n recurrence of obstruc 

of another resection is not so serious a drawback as might 
i ‘iHcomforts attaclicd to a skilfiill) performed transurethral 
a natiint will ?i«n>!if ‘ associated with a prostatectomy that 

Complications— A certain amount ofli'cmoiTlmgc and of sepsis are inov itablo 
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after a perurethral resection and only if they become excessive need they be 
regarded as being complications Proiided that the sealing off of bleeding 
points has been efficiently earned out reactionary hemorrhage need not be 
feared Should it occur and all effort to free the indMelhng catheter from 
clots proie fruitless no hesitation need be felt in opening the bladder and 
inserting a temporary suprapubic tube Tlie bleeding will stop when the 
bladder has been emptied of clot and retained urine and if the drainage tube 
be removed at the end of a few dajs the total length of the patient s period 
of convalescence I'llI have been only shgbtly increased by his second operation 
As after prostatectomj secondary haemorrhage maj occur at the end of tlio 
first week I haieneier known it to he so serious as to require sjiecial measures 
for combating it 

Sepsis is only likely to be severe if considerable trauma has been inflicted 
on the tissues or if the loop haa opened up fascial planes The passage of too 
large an instrument along the urethra increases the probabibty of sepsis So 
also does excessive coagulation of the prostatic tissues Some urologists 
consider the amount of coagulation caused by the McCarthy electrotome to 
be such a serious objection that they have preferred other techniques such as 
the Thompson technique used at the Mayo Clime In this the cutting out of 
tissue IS done by a cold knife and coagulation is confined to touching up 
bleeding points afterwards 

Stricture may follow trauma inflicted on the urethra during the pa»sage 
of the instrument In elderly patients w liose genitalia have involuted a forcible 
introduction of the electrotome must not be attempted 

Epididymitis la not a frequent or serious complication Undoubtedl} the 
sequel which is most to be feared is extravasation This has already been 
discussed , 

Kenneth M »alkbr 
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CHAPTER XLIV 


TRANSURETHRAL RESECTION OF THE PROSTATE BY 
THE METHODS IN USE AT THE MAYO CLINIC 

B efore descnbmg punch prostatectomj m detail, certain general 
principles may profitably be discussed It is one of the \anations of 
transuiethral prostatectomj There is nothing essentiallj neu in this 
approach to the prostate and the names of Mercier, Bottini, Freudenberg. 
\oung and, m particular, Caulk immediatcU suggest themsehes Adoption 
of such an approach was until recent times, se\ erelj handicapped b\ imperfec- 
tions m the instruments available, but modem impro\ cments in cj sto-urethro 
scopes and electro-surgical apparatus have changed a speculati\ e and hazardous 
method mto one of precision and comparative safetj E\en at the present 
time however, such methods demand careful apprenticeship and painstaking 
attention to detail on the part of the surgeon undertaking them They should 
not be attempted bv the occasional surgeon, whose efforts are onl} too likely 
to result m misfortune to the patient and discomfiture to the operator, at the 
same time bnngmg a valuable method of treatment into unjustifiable dis- 
repute Trained teamn ork and vigilance in the post-operati\ e treatment are 
demanded, without nhich no amount of individual skill on the part of the 
operator ^nll be of anj avail Neiertheless there is no essential mjsterj m 
the procedure, which rests on sound surgical principles and uhiefi can be 
practi«ed by all prepared to study the technique thoroughlj 

The employment of a knife or punch to cut the tissues is based on the view 
that It IS better to cut the tissues mth a knife than mth an electrical cutting 
current \ sharp knife produces the minimum destruction and dentabzation 
m tissue left behind after section, whereas electncal currents by their heatmg 
effect are prone to produce these undesirable changes We should expect, 
therefore, that the mcidence of post operative sepsis follomng punch resections 
would be less than after those performed with an electrotome, and this claim 
can fairlv be made Kenneth It'alker (1037) supports this view 

One of the compbcations after prostatectomy by anj method is unnarj' 
mcontmence and, m the mmds of many, transurethral prostatectomj is partic- 
ularly associated with this disaster, which is due to incompetence of or damage 
to the voluntarj sphincter There is a fundamental difference in transurethral 
resection when earned out with a punch from the operation earned out w ith 
an electrotome In the first case the surgeon visuahzes the verumontanum, 
and always cuts upwards from it towards the bladder, making the nsk of 
damage to the external sphincter mimnial In the latter case the operator 
cuts from the bladder neck downwards towards the extenor, and has no very 
definite control of the distance of the section, which, if prolonged, is bound to 
damage the sphincter If mcontmence occurs after puncbm<», it is usually 
due to ddatation of the urethra and disappears quicklj 

Another great difference between the two tj-pes of transurethral prosta 
tectomy denyes from the fact that the instruments were developed along 
quite different Imea The punch was developed from the direct vision, lens 
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less Cjstoscopc giving no magnification and m the use of vrhich vision is not 
senousU mipcded b^ h-omorrhage It foUovis as a corollary that no surgeon 
c^n Ijope to mister the punch until he u, accustomed to tlie use of the Braasch 
direct vision cjstoscope It is nlM> obvious that as this method has been 
developed and perfected it the Mavo Qinic it is desirable for the intending' 
rwcctionist to visit the Chnic to obtain instruction Resection was introduced 
there bj Rumpus using the Bnascli Rumpus punch w Indus simple to under 
stand and v erv suitable for resections requiring the remov al of a small amount 
of tissue Resection his been further developed on a large scale bj the brilliant 
viork of Gershom Thompson and his assistants using his improved punch 
vvlncli enables more npid resections to be earned out The uTitei is deeply 
indebted to Gershoni fhompson for his great help and courtesy m demon 
stnting hi-> inethoda 

In puncli prostatectomy hsemortliagc la controlled by fulguration of 
spurting points vuth i dnthemij electrode transmitting a coagulatmg current 
which IS used at mtenih during section of the prostate with the hmfe Iso 
attempt 18 made to stop all bleeding as this is unnecessary and heavy coagula 
tion cm onh result in undue necrosis of tissue 

Tiiere is more pnmarv humorrliage during a punch resection than during 
one performed with an electrotorae and the blecamg should never bo allowed 
to get out of control Tlie incidence of secondary hsmorrhage on the other 
liand IS negligible — a more important point 

There has been imicli discussion as to the aim in transurethral resection 
Can tlio whole prostate be removed or nott It may be stated at once that 
the whole prostate can be removed in the same sense as it is removed by 
suprapubic proitatectonij It may not often be necessary to do so but it 
can be done It is wrong to visualize the operation as cliannelling of the 
prostate The aim is to produce a wide open funnel at the bladder neck by 
t!ie removal of the necessary tissue Some may be rather contemptuous of 
tiie rcsectionist industriously removing the prostate in small fragments when 
a rapid sw ecp of the finger may produce an impressn e mass in a miicli shorter 
space of time A consideration of mortality figures supplies the answer 
Further m considering mortality figures it must be remembered that trans 
uretliral prostatectomy can be performed on patients whose condition entirely 
precludes other forms of prostatectomy 


INDICATIONS 

Transuretliral prostatectomy can. be used to treat various pathological 
states of the glmd and has estabbshed itself firmly as a means of treat 
ment particularly m cases where other operations are prone to be unsatis 
factory 

I Benign enlargement — -Tlie anatomical site of the enlargement will 
vary possibly an eidargement of the middle lobe alone may be present 
or more diffuse lateral lobe or tnlobar enlargement It is easy to remove a 
solitary middle lobe but it is well to bear in mmd that in the majority of cases 
there is lateral lobe enlargement also and unless this is dealt with only incom 
plete relief will be afforded The ben^ prostate is soft and composed of 
numerous adenomatous masses As a result removal of only a portion of the 
lateral lobe causes the rest to coUapse mto the urethra and to produce more 
obstruction than ever Therefore resection in lateral lobe enlargement must 
be thorough Hsmorrhaffe is as a rale free especially when concomitant 
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... noDonents of the method suggest that there is a risk 

S ™™Vo^ran made& «mo^al in early cases of carcinoma presumed 

tobeSnIn This appears rather a theoretical argument 

2 Carcmoma-In cases where obstruction is present or threatened, the 
1 . nn nlternafive to suprapubio eystostomy The argnnient that 

punch oS™ an al er P lialignant tumour, with the possible risk 

It IS unsound to cut away P praetico Hieraorrhago is 

IgMTndTthe gland iS tough there is no tendency for the sides of the urethra 

to cavern causing further obstruction 

1 . yitaewa wrnataMls. with h" formation— Enucleation of such prostates 
la imnossihle and the punch is an excellent instrument for the precise removal 
of sS Itrucroi; afthe bladder neck As the condition is due to subacute 
inflammation this must be treated on the usual lines, otherwise recurrent 


obstruction may develoj? 

4 Post-prostatectomy obstructions at the bladder neck— These may result 
whaterer variation of prostatectomy has been performed proiiouslj and ran 
he dealt with efflciently by the punch Such scars may be found to ho highly 
vascular 


THE THOMPSON PUNCH 

This uas developed from the Bumpus puncli by Gershom Thompson, and 
first reported by him m 1935 (Fig 275) It is essentiallj an endoscope, 



carrying a light m the beak which illuminates the bladder and urethra and 
makes it possible to visu^hze these structures directly through the straight part 
of the instrument The bladder is distended with fluid to render ^ isuahzation 
possible, and the fluid prevented from escaping by a circular window at the 
outer end There is no I®ns system incorporated and therefore no magnification 
Qii <5>Vsvv5.\,s XW “diftaiJi. has. a. tJan/udimm. vit-u ’Ai vrem. *ihib ynarWrt?! ‘W/1 

and on the opposite suthw* to the beak Inside the sheath a tubular knife 
can be moved backwards and fonvards, the eSect being that the fenestrum 
IS closed when the kmfo is in the forwai^ position and open when it is puUed 
back Any projectmg tissue at the bladder neck or in the prostatic urethra 
will prolapse into and be grijmed by the fenestrum On pushing the kmfe 
forward the tissue engaged will be cut off and washed into the bladder by the 
pressure of the imgatiug Amd This fluid is controlled by an inlet tap at the 
outer end of the tubular knife Under the outer end of the sheath is situated 
an outlet tap of larger bore than the inlet and, if this is opened while the inlet 
tap is closed, the contents of the bladder together w ith any resected tissue will 
be expelled In the be^k surface of the sheath, which is ovoid on cross-section, 
there is contained a fine channel through which an electrode can be passed and 
projected into the field of vision when it is required to coagulate a bleeding 
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point The circular inspection nindon his a fine tap immediateh beloiv it 
nhich « hen open allon a a continuous fion of fluid behind the iraidow thus 
cJiechmg nnj tendenci for the new to become obsemed The instinment 13 
made m two sizes— 27 and W French 


Operation technique— Spinal an-esthe^n is the most suitable althouo'li m 
some cases peutotlnl can be used The patient i» transfened to a cvstoacopic 
operating table which permits of the thighs being abducted and flexed to 45 
degrees The buttocks reach the end of the table incorporated m which is a 
t^a^ to catch the irrigating fluid and comej it to the dram A large amount 
of sterile water at bod% temperature will be reciuired and this can be stored in 
an imgfltor tower or better in a constantlv heated tank in an annexe to the 
theatre whence it !•> eon\eje<l b; piping to tlie operating table It is important 
not to allow an undue bead of pressure otherwise dangerous over-distension 
of the bladder niaj occur It is a con\cnicnce if the various electrical leads 
required hang down from the roof of the theatre above the table Veaus of 
darkening the theatre are also desirable 

The genitalia are washed dov\n Ihoroughlj with soap and water and 
finalK with antibcptio lotion Sterile drapes are then applied covering the 
lower half of the patient the penia being drawn through a small hole m the 
centre TJie urethra is then dilated to 30 F It is important not to traumatize 
It m so doing and if nccessarj a meatotoroj must be performed If the 
bulbous UTCthra, is small no attempt must be made to overstretch it but a 
perineal section made and the punch introduced into the bladder by this route 
In moderate degrees of urethral stenosis the 27 F instrument can be used 
The Thompson resectoseope haMOg been introduced into the bladder the 
obturator is remo\ed The irrigator pipe is attached to the inlet connection 
the light and diathermy leads connected up and a prebminarj inspection of 
the bladder neck made The points to be noted are the length of the urethra 
as measured from (he verumontanum to tjie bladder neck and the tj-po of 
obstruction present whether due to a bar a purely middle lobe enlargement 
or lateral lobe enlargement When an inverted V on the anterior hp of the 
internsi meatus is ob»er^ed denoting lateral lobe enlargement it is often 
helpful to introduce a retrograde lens cj'stoscope to assess the extent of the 
mtraresicil projection If tnlobar enlargement is present the lateral lobes 
should be resected first starling Tbove with tlie part projecting mto the bladder 
The first cuts should be made at one and eleven 0 clock as this causes the 
lobes to drop downwards making subsequent section of the posterior and 
inferior parts easier During section the inlet tap is open the pieces cut off 
bemt^ washed up into the bladder Wlien the bladder is full the inlet tap is 
closed and tlie outlet opened allowing the bladder contents including any 
resected pieces to flow away It is helpful to have a Bmall wire basket resting 
on the tray under the outlet lap to collect any resected pieces from the out 
flowing fluid Haemorrhage should ne>er be allowed to get out of control and 
bleeding points should be coagulated with the electrode before proceeding 
to further resection As removal of the lateral lobes progresses the cuts are 
made m the lower part of the lobe bulging into the urethra but care is exercised 
always to visualize the verumontanum and never to cut below it During 
the latter stages of lateral lobe resection it may be helpful to have an assistant 
introduce his fin<^er mto the rectum and pusli the remnants of the lobe inwards 
towards the fenestrum of the instrument When the lateral lobes have been 
removed adequately the middle lobe is dealt with on similar lines care being 
taken to identify the tngone and interuretenc bar above as it is possible to 
damage this The resection is contmued until the pearly transverse fibres ot 
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the prostatic capsule are clearly seen It is essential that the hnife slioulfl 
very sharp otherwise ribbons of prostate may remain attaclied at the upper 
end if the \ esical mucosa has not been divided completely This leads to 
excessive hsemorrhage and difficulty m extracting the pieces Anj portion 
uhich hangs up in the base of the bladder can be picked out w ith crocodile 
forceps introduced down the lumen of the punch At the conehision of the 
operation or at any time that tlie operative field becomes obscured bj clots 
the bladder can be cleared by suction with an evacuating syringe temporarily 
attached to the end of the punch for the purpose No attempt is made to 
render the bladder efflux absolutely colourless at the end as this w ould entail 
excessive coagulation A pinkish colour is satisfactory and need not give rise 
to any anxietj A 22 F whistle tip rubber catheter is taped into the urethra 
or alternativel> a Foley self retaining catheter inserted No operation should 
last ov er one hour and preferably not more than fortj five minutes If neces 
sary a further resection can bo performed later 

After-treatment — Scrupulous aseptic treatment is essential The indw elling 
catheter is connected by rubber tubing to a glass container attached to the 
side rail of the bed The whole of this is sterilized and all replacements are 
made w ith sterile tubing and bottles the attendant scrubbing up to effect any 
adjustments It is essential that the catheter should be kept clear of clots and 
it should be irngated with warm boracic lotion at half hourly intervals until 
all active bleeding has ceased Clot retention m the bladder is a most serious 
complication and if not dealt with promptly may lead to the death of the 
patient Prevention is better than cure and regular irrigation is the safe 
guard If m spite of this the catheter becomes blocked it must bo changed 
promptlj first introducing an evacuator to remove all old clot from the bladder 
and enable it to contract This is usually adequate as active bleeding has 
ceased The patient is allowed up after fortj eiglit hours and the catheter 
IS removed on the fourth day Eight hours later the residual unne is estimated 
and if this is appreciable or there is any difficulty m voiding a catheter is 
reintroduced for a few days If after this the patient still cannot void com 
pletely further resection of tissue must be carried out This is usuallj easier 
than on the first occasion and as only slight coagulation of tissue has been 
produced there is no difficulty in recognizing important landmarks A urinary 
antiseptic preferably sulphonamide is administered in the post operative 
period 


PROGRESS AND STATISTICS OF TRANSURETHRAL RESECTION 
AT THE MAYO CLINIC 

This work may be said to liave commenced when Braasch introduced his 
median bar exesor m :91S TOm naa a mod.Hed direct vision eystoscope 
TW Imndicapped by the lack of any means of controlhng bleedmg 
tarton Ssnlts having had some unsatis 

'ti, f his punch from a Braasch 

?tull aocounFof b,s “ f » Papsr by him (1932) nhieh gives 

on bv him m the Jf'bmque and results in 250 cases operated 

Cbnie m 1931 41 ™ort*'>ty of 2 4 per cent At the Mayo 

upon by the transurethral P^^bitic hypertrophy were operated 

SedVlhe Ct m?e m^^^^^^ (1933) recorded 205 p'atients 

statics subjected to surgery “ 17 representing 85 per cent of the pro 

Ttrebmmarv sunraTinkio of these were deemed to need 

preliminary suprapubic cystostomy for sepsis or poor renal function He used 



TR ^^StT^ET7{RAL TFSECTIOV B\ METHODS AT MA\0 CLIMC oOo 

tho Bumpvis instrument thcieMisnodcitliinthesenes and 90 per cent were 
deilt uitli bj one re cctjon 'Diompson (1933) reported tliat the percentage 
of prostates treated hy the transurethral route bad risen to 99 per cent 
lliompson (1034) discussed the prevention of complications FoIIo^m^ Cabot 
and Meland (19 J2) lie opposed any prehnunar^ catheter drainage irben renal 
function is adequate ns the risb of iirfection is introduced and m cases already 
infected there is n risk of cross infection In a group of 721 patients in Z032 
and 1033 'll 3 per cent were operated on uithout preliminary preparation 
other than routine in\ cstigation J2 2 per cent ivith adv anced zcnal damage 
were subjected to suprapubic c>stostom> and the remamm^ 34 a per cent 
Merc drained In catheter for from tbreo to seven dajs In a group of 200 cases 
dnined 1)5 catheter uitli strict aseptic precautions 94 became infected viti 
organism^ He ovpresseil the a leu that it is possible to decompress the dironjc 
alli distended bladder safel5 in hours rather than da5s C>sto5cop\ should 
he po->tponed until tjio actual time of resection and should include the uae of 
the retrograde lens Prchminar5 m\ estigation im oI\ ed renal etficiency tes s 
and \ rn} iincstigation often including intravenous p5elograph3 The rasa 
defcrentia were tied in all men over 70 Operation sJiouId never be prolonged 
over ninct} inmiitcs but if necessarj a further resection earned out later 
This was found necessar5 m 1 3 6 per cent Evccssiv e coagulation and heating 
of the bladder irrigating iiiednini were carefully ov oided Ih© urethral catheter 
was removed m from fort5 eight to seventy two hours Six hours after its 
removal residual urine was estimated If below (5 oz the patient was left 
for twont} four hours and then catlictcnzed again If over 6 oz a catheter 
MBS passed mv hours later and if residual urine was again found a catheter 
M as tied m for from tv\ 0 to three da5s If on teniov al of tlie original catheter 
there was complete inabdity to void the catlieter was re inserted If two to 
three davs later voiding was still impossible further resection wag carried out 
If there was no residual iiriiie after the original resection forced fimds and 
antiseptics were given If a small amount of residual urine was found dail5 
bladder washes were given until it disappeared Clot retention developing 
after rejection was dealt with by passing an evaeuator and sucking out the 
clots In the 721 patients there was a raortabty of 0 7 pet cent and m a further 
451 ca«es no inortalit} 

Thompson (193o) discussing the same senes of 721 patients gave further 
details Procaine spinal anieslheijn was given using 50 to 100 mg of the 
drug The pathological condition of the prostate was contracture of the 
vesical neck 9 per cent middle Jobe liypertrophj 25 per cent lateral lobe 
enlargement 23 per cent tnlobar enlargement 30 per cent and carcinoma 
13 per cent The amount of tissue resected was under 5 gm in 2G per cent 
5 to 10 gm m 2S 7 per cent 10 to 25 gra m 355 per cent and more tJian 
2ogin inOSpercent In one case llGgra vvetcresected The stay m hospital 
M as under fourteen days m 81 per cent 

Thompson recorded a recurrence rate of 2 7 per cent over a ten 5 ear 
period which compares favourably witb the results of other operations for 
prostatic hyqertrophj Discussing this point again (1935) he stated that 
1 C94 resections were performed at the Mayo Clinic between 1st January 1913 
and 1st January 193o Forty nine patients returned with evidence of recurrent 
obstruction In 10 the conilition was malignant and in 33 bemgn Of the 
latter 10 w ere due to chrome prostatitis with bar formation— a type prone to 
recontracture The remaining 23 had definite hypertrophy at the original 
operation and subsequently developed i^owth of prostatic tissue altliougU 
C said they had never been teheved completely h} the operation Primary 
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operation should be thorough and if a good functional result be not obtained 
immediately fmther resection should be earned out at once 

Thompson and Emmett (1935) discussed resection for carcinoma at the 
Jlayo Clime In a senes of 107 cases the mortalitj was under 1 per cent 
They suggested that radiotherapy should be combined with resection which 
they regard as superior to any other form of treatment 

Thompson and Buehtel (1936) discussed resection for the large prostate 
taking a group of 200 cases in which more than 25 gm were removed In this 
article Thompson described his improved punch which enables more rapid 
manipulation and is therefore indicated particularly w here extensive resection 
IS necessary He stressed the importance of correcting an inverted V deformity 
■vntenorly and commencing the resection well forward on the lateral lobes 
Alajor hiemorrhage should be controlled at once In 43 5 per cent operation 
was performed in se^ cral stages Five cases had to be returned to the theatre 
for diathermy to a post operative bleeding point Seventy per cent had 
acute retention on admission 44 per cent were over 70 and the mortality was 
1 5 per cent 

Thompson (1937) discussed occasional unusual enlargement of the lateral 
lobes with intravesical projection and Emphasized the necessity for the use 
of the retrograde cystoscope in preliminary investigation 

Thompson (1939) discussed resection at the Clinic m 1937 38 — 1 097 
patients w ere operated upon 86 required two resections and 4 three resections 
Preliminary cystostomy was onlv necessary in 5 cases and he expressed the 
view that cases of 8e\ere renal damage do better with an indwelling catheter 
and resection The mortality was 1 6 per cent 

Thompson (1940) gave details of resections earned out at the Climo in 
1039 One thousand cases were operated upon necessitating 1 040 resections 
Forty five patients were over 80 years of age and 3 over 90 Eighty seven 
per cei^ were suffering from benign enlargement Twenty eight per cent 
had a blood pressure of over ICO mm The average amount resected was 
34 gm The largest amount in one resection was 139 gm and in two resections 
184 gm Sixty five per cent were retained in hospital for less than seven days 
The mortality rate was 0 9 per cent 


MAYO CLINIC METHODS IN THIS COUNTRY 

Wardill (1041) using the technique et Newcastle has desenbed 230 cases 
results In a recent personal communication he 
Ten? y®"‘“ "■“> ^ mortality of 7 per 

1 ^'*° 'IT Wile nnsuitahle for any other form of 

Zramih rZ.. ♦ >ve been condemned to permanent 

were tM woSe r V S. “"‘'‘'■cs opimou many of these patients 

Mayo Cbmc * nin of patients encountered at the 

mern^^and^has ^^ntle'iis 'd 50 cases using the Bnmpus instru 

(1930) m some 300 cases ^ instrument or a modification of it 

cenf‘ulng tfcSm”Jon JelnTquf’'^ of 3 7 per 
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CHAPrER XLV 

FIBROUS PROSTATE AND DYSECTASIA 

I T has lonf' been kno\\n that there are cases m ■\shich the symptoms of 
prostatic obstruction are present and yet no enlargement of the prostate 
can be found So long ago as 1834 Guthrie described this condition m 
an article entitled, ‘ On the Bar at the Neck of the Bladder ” In spite of the 
amount of literature that has appeared on this subject much confusion still 
exists, mainly on account of the fact that many different pathological con- 
ditions have been included under this headmg, and also that manj different 
names have been gi\en to it In the French urological school it has been 
described as “ prostatisme sans prostate,’ and m the American as “ prostatic 
bar ’ In English literature the condition appears under the various headings 
of ‘ sclerosis of the bladder neck/ “ fibrous prostate,' and sometimes “ pro- 
static atrophy ” 

The essential feature is the failure of the bladder neck to open, and for 
this reason Legueu (1931) has applied to this disability the term “ dysectasia,” 
from tuo Greek words meaning “ difficult extension ” This term, uhioh has 
not yet been generally accepted, is a useful one since it distinguishes difficulties 
of micturition resulting from inability of the bladder neck to open from difficul 
tics of micturition due cither to obstruction or to weakness of the detrusor 
muscle In order to understand the condition of dysectasia it will be helpful 
to refer first to the mechanism of normal micturition 

The physiology of micturition — ^Expenments on animals and clinical 
observation on human beings show that the opening of the bladder neck 
during micturition is an active process 
and not merely a passive dilatation 
brought about by the pressure of urine 
It 18 also a very complicated process, 
consisting of a senes of muscular reflexes 
initiated by the rise of intravesical 
pressure Careful study shows that when 
Diagriim to show the action of tho trigonal the bladder ncck Opens the dorsal run 
muscle in micturition By controcting it of the urethrovesical orifice undergoes an 
eccentric displacement, which is accom- 

sphincter oncl brings the plane of the j u ^ , r 

trigone more into line with that of the by a backward movement of tlie 

Mreti ra tngone As a result of these tw o simul- 

^ . tancous movements the angle formed b\ 

the meeting of the plane of the tngone with that of the floor of the urethra 
1 , straightened out Pig 27C) This being so, the tngone slopes grnduallj 
mto the urethra and this with the relaxation of the bladder sphincter, allows 
the contents of the bhdder to escape Any alteration m the texture of the 
posterior segment of the bladder neck will interfere with its ability to open, 
obstnichon^°^”^^ * symptoms as those w Inch arc caused by prostatic 

Pathology— Amongst the conditions nliich may give rise to dysectasia 
and cause difficultj in micturition are adenoma of the submucous glands m 
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the hlidder neck carcmoma con 

neck He l.as d™' “ a co^pM L Bome cases the 

better knoa-n cond t.on ^ >>« con„emtal to 

,s far more K® neck is the resvdt of m others it is due 

thickening of the bladder , ^ Ijj Cesate ^?th?t the Americans 

.nflltratmg 'W-^Xse wo iflc«nt tjp^ “'Cottfo kernames have 
to sclerosis It « to Sar and of Shrona bjt , bp ol the mternal 

apply the terms of g anoui ynckeiung of the PO«“ v prostate and 

h?k%pl'=>;tothisflhro^^ to'®to*';^“‘“>^sLt;onsofthe Madder 

meatus sclerosis °f to® ^ „ and SkioiM pK»tote ,,oed hy dense 

bladder (I oelcl er and \\ osaia Lt «ten^ also into the 

procet'lia^evteuded ‘’j® 

statitis The “‘“dy ®£ th® ""jboiogS ®’'»"8®® from sclerosis of the 

i3StS*Ss'S:ir=v=» 

those noted in ^ a deterioratwn m^^h^^^^^^ to prostati 


onio uTinaij of which tne m micturmm^ 

;s:’»i'rs£5™ r?ss .rA’K 


quency 
symptoiiia 
enlargement 


Dinerential diagnosis i j.„einent It , vnav be encountered 

«p?igSii:rtSSSe^at 


mterureteric bar jp^pope and mspe * j^ad there mil bs “ ^jp uiethro 

Onwithdraw ingtbe y ,gj.oveted 1 jf gome form ,» should no^s 

projection of the pr internal tjus is a gradual 

rasr»«®®r/shSp^-»^^ 

^vlll be found to exi on a fl<^ trigone corresponding to 

The observer looks , steeply mto ^ ^1 the tno slopes 

£“ :S“ "■ — 

IS narrow and m some 
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of gre-^t linportflncc, palpation of tho tiy,ues irouml tho bladder neck If the 
finger be pushed into the intem-tl mt-itus a Imd ridge \mII bo felt stretched 
across Its posterior margin It Rill bo found that the meatus cannot as 
in a health} bladder, bo dilated Thin are two possible methods of pro 
ecdurc— (1) the remo\al of a cuneiform se tion ot tho thickened posterior hp 
and (2) a complete c-cctsion of tho neck Iho hist of theso two operations has 
been dcsenlicd b} Rubntus Gauthier and Mniet The thickened posterior 
hp IS picked up with toothed foreejis and v wedge cut out of it with scissors 
or scalpel My own \icw is that the in ision should extend to the depth of 
the imiscular lajer, for eicn if the sphioctci hi d nn i^^ed control will be taken 
0 % cr bx the external sphincter M\ duet criticism ot the cuneiform operation 
IS that it can aohicie no more than what cm bet, lined out with less disturbance 
of the patient hj transurctliral methexU If thirctoic I find it necessary to 
oj)cn tho bladder, I prefer to carry out tlie mmc ninal excision adiooated 
{)} Marion (1027) The technique of Sfarion b ojicTation is as follows Mhen 
tlic bladder hna been exposed an annulai incision is made at about a centi 
metre B distance from tiic internal meatus Thu. is deepened until a cylinder 
of tivsno about U cm in depth has been oxciscil The dissection is carried 
out with pointed scissors, a catheter being left iii tho urethra so os to act as 
a guide Alesio and Pjsam (1931) ha\c described a connective tissue plane 
which leads down to the \crumontanuni, and have laid stress on working 
along this lajcr Pcrsonall} I ha\c never liccn able to identify this in the 
sclerosed cases m which the operation is usuallj required and doubt whether 
It provides a useful landmark during dissection Tiie aim of the operator is 
to rcmoie all selerosorl tissue, and il an indurated area be found outsmo the 
tissue which has been Tcmovcd it should be excis.ed separately At the end 
of the excision a smooth roomy cavit> is left m which bleeding points may 
hftx e to be tied off Drnmage is provided for bj means of an indwelling ureth^ 
catheter in addition to a small suprapubic tube Since tho danger of post 
operatise obstruction is greater than after a prostatectomy, metal bodies 
must be pis^sed during convalescence and at increasing mtenals afterwards 

ICpvvtTH M 'Walker 
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be eisily accomphsliecl bj suprapubic watertight stab puncture using a Slalecot 
tube after exposing the bladder (Rg 277) To facilitate the second stage of 
the prostatectomy only a small skin incision 2 to 2^ inches should be made 
at the first and the bladder behind the tube should be fixed to the sheaths 
of tlie recti after displacing the pentoneum upirarda 

The prevesical space should always be drained when opened The benefits 
of suprapubic drainage as a preliminary to prostatectomy are often equally 
striking both with regard to general health and in the local condition 
The patient undoubtedly acquires an immunity from infection as a result 
of this drainage Care must bo taken m individual cases that the full benefit 
of the drainage lias been obtained before preceding to the second stage 
Tor cases requiring prolonged drainage the apparatus shown m Fig lb7 gives 
excellent results Good supervision is of course essential In any large senes 
of cases of prostatic obstruction where cystostomy is performed there must 



Fio "77 

V\ nsburyVNhte trocar and Mal4«ot tube for aup opub o stab 
punct re of bladder 6 tea "6 to "S Ifatecot tubes shouJcl be uaed 


inevitably be some who for various reasons do not proceed to the second stage 
of prostatectomy It is wrong to assume because of this that all have been 
jmccted as unfit for operation for example in my recent senes of 120 conseeu 
tive cases of simple enlargement whose bladders I opened 18 did not proceed 
to the second stage the reasons for this were various and may be stated as 
follows — 


Unsuitable for health reasons for further operation 3 

Refused to undergo further operation (aged 83 85 91) 3 

Disappeared 3 

Aw aitmg second stage 7 

Total 18 


Open prostatectomy— -in operations of prostatectomy should be completed 
as open procedures so that bleeding points roaj be seen and dealt with and 
tags and superfluous tissue removed as required Thoroughness in these 



5 IG 


TE'CTBOOK of GE-JITO nSUTARy SGHGEEY 

measures is essential nhen complete closure of the bladder (or of the prostatic 
causule m retropubic prostatectomy) is contemplated By following the 
coirect technique in excising the suprapubic fistula it is generally quite a 
simple matter to expose to new the prostatic cantj m the second stage ot 

''™Pro5tatertomy with closure of the bladder— In recent years two widelj 
different techniques ha%e embraced this objective First the operation oi 
Hams of S\ dnej and more recently that of Wilson Hey of Manchester 

The Hams operation includes a free use of the indwelling catheter both 
pre operati\ elj and post operativelj and compared w ith any other form of 
prostatectom^ constricts the eommumcation between the bladder and the 
prostatic bed It is of course possible to carrj out the operation as a two 
stage procedure 

The use of the boomerang needle which may easily pass outside the bounds 
of the prostatic capsule creates special hazards in the risks of infection 
In this countrj most surgeons who continue to practise this operation have 
modified the technique according to individual fancj 

Uilson Hev on the other hand emphasizes tuo principles which are opposed 
to tho<c advocated bj Hams namely he avoids both pre operative and 
post operativ e urethral instrumentations as much as possible and he enlarges 
the communication between the bladder and the prostatic cavity An 
excellent view of the latter is thus obtained His technique by diathermy 
for removing the prostatic margins and stopping hseniorrhage is quick and 
effective The subsequent compete closure of the bladder leading to a speedy 
convalescence is the final proof of the thoroughness of these measures 

Hej has advanced prostatectomj very considerably not only by showing 
that in the proper circumstances the bladder can be closed with safety but 
h\ putting forward abundant evidence of the evils of urethral instrumentation 
in connection with this operation He believes that the damage is'cione by 
the infection which results to the bladder others believe it arises from the 
deep aeated spread of infection from the walls of the posterior urethra and'^ 
from the prostate This difference m view is somewhat academic and can be 
\i«efiillj disregarded in the general acknowledgment of the broad measures 
which should be taken to forestall bad results It is certainly striking to see 
the wav in which some poor risk cases can be shepherded safely through this 
procedure Beginners with Ins method will doubtless feel most comfort by 
starting off with their better risk cases The^ will be wise to make themselves 
thoroughU conversant with the technique of hiemostasis and cutting bj 
diatiierniv and with tlic risks to the rectum of these procedures before the 
routine is follovicd of completely closing the bladder 

The retropubic (prevesical) operation — Although the prev esical route is not 
new vet it has not been used much m the past In the hands of Millm who em 
plov s It t xtensn cl> it has been successful and hasattracted widespread interest 
ilic chief advantage of this approach would seem to be the direct access 
to the prostatic cavity which enables the surgeon to deal effectively with all 
On li n I'r'’ '’r"*!' fi"'' of tlio prostatic bed 

11 n '!r, It ' } ' *" "OOO'O x «e<lge from tlie posterior margin of 

tlic prostatic cai ilj i, common to nil forms of proatatectomj done above the 
pubis VI here a trigoml Biitiite is not inserted In order to safeguard the ureters 

^ hazird m the retropubic approach offered bv the 
nneertsmtv of seeing tlie« structure. The dimeultj of removiuTn fibrous 
prostate In tin, route vi.th ,|,e nnhUl.hoorl of getting a line of deav age „ a 
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potential cause of pel\ ic cellulitis and of suprapubic fistula By an ]ntra% esical 
renio\al particularly that of Wilson Hey uhere the diathermj needle for 
cutting IS used rerao\al can be effected leas hazardously Millm of course 
recommends transurethral resection in this type of case He speaks highly 
of tins approach for two stage prostatectomy Osteitis pubis and pelvic 
cellulitis are two complications which liave been heard of frequently in 
connection vntb this method 

The proper place of the operation will in due course be established when 
more is known of the mortalitj rate the after results and how to select the 
eases for the procedure 

It IS obvious from the difficulties which have beset raanj who have ventured 
into this field that thej should go to special pains to make themselves con 
versant with the operative technique and the after treatment if tiiey are to 
expect good results 

The short convalescence — The three last mentioned procedures namelj 
the Hama the Hey and the Miihn offer the attractive prospect of the short 
conx alescence The advantage of getting the patient out of bed sitting in a 
chair within a day or so of the operation cannot be denied As for sending him 
home withm ten or fourteen days of the prostatectomy certamlj where 
urethral instrumentation has been freely used particularly m the pre operative 
periods the third week of comalcscence should not be regarded as tlie time 
w hen the danger of incidents has passed 

Because of the rejection of urethral instrumentation m the Hey technique 
this operation probablj offers the best prospects for a smootli convalescence 
No doubt time w ill thron more light on these matters 

The cases that go smoothly by these methods are quite dramatically success 
ful but it must be realized that success depends upon the skill and care with 
which the surgeon undertakes the whole technique It must particularly be 
borne in mind that because he is denied the safeguard of suprapubic bladder 
drainage special difficulties he ahead of him if he has to deal uith complioa 
tions due to hasmorrhage or infection 

The short convalescence is a lure which must be weighed soberK against 
operati%e risks The results obtained by two different surgeons using dis 
similar methods and followed by suprapubic drainage (see below Suprapubic 
Operation with Bladder Drainage) iiiakeit clear that noadi antageis to beexpected 
in the mortality rate in companiig closed witli open methods of prostatectomx 

The suprapubic operation with bladder drainage — is only the surgeon 
who understands and has mastered all the difficulties of the technique of 
prostatectomy which relies entirely for post operative bladder drainage upon 
a urethral catheter who can hope for success from any such method To 
follow faulty mampulations by complete closure is indeed to court disaster 
Because of these considerations there will always be many surgeons — perhaps 
a large majority — who will be wise to supplement prostatectomy with supra 
pubic drainage 

It IS apt to be forgotten that m suprapubic prostatectomy followed by 
suprapubic drainage there is plenty of scope for sound and successful surgery 
It is indeed only the prospect of a shorter convale'scence which justifies the 
neiv proceilures The extra safety in prostatectomy conferred by preliminary 
bladder drainage in certain cases has already been made clear for in this 
w ay a bad risk is often turned into a good one for the subsequent prost at ectomv 
On the other hand the surgeon must show sound judgment in recognizing the 
cases which the lapse of time will not render fit enough for the second stage 
operation 
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I find that with cases which ha\e been carefully selected for the one stap 
nrocedure and with which pre operative urethral instrumentation— -with the 
exception of cytoscopy immediately preceding prostatectomy has been 
avoided the mortality risks can be reduced to a negligible rate There is 
really no excuse for doing a poor nsk case m one stage It is the duty ot 
everv prostatectomist to make a low mortality rate his first consideration 
This obiectne is easy to accomplish for the one stage cases because the 
safeguard of the two stage procedure should never be withheld from the risky 
or bad cases j. a ^ 

'\I\ last senes of 102 prostatectomy cases for simple enlargement reftects 
this point of view for there were 42 cases of one stage prostateotom} with- 
out a death and 60 two stages with one death giving a total mortality of 
0 9 per cent 

During this period there were 18 additional cystostomies with two deaths , 
but w ith the prospects of prostatectomy for many of these Thus there w ere 
120 cases of prostatic enlargement submitted to operation with three deaths 
(2 5 per cent ) 

Irwin has given somewhat similar figures (three deaths in 123 cases) using 
the two stage and Freyer method for most of them his mortality rate indicates 
how sound liis measures for haimorrhage control must be for the blind 
operation 

The procedure common to all my 102 prostatectomy cases for dealing with 
the h'emorrhage w as to pack the prostatic cavity w ith Paul s tubing after 
attending individually to bleeding points and the removal of tags under direct 
V ision more recentlj these steps have been much facilitated by wide removal 
of the prostatic margins with the diathermy needle 

Five per cent undoubtedly allows a generous margin m the mortality rate 
for prostatectomy and any method which yields a greater rate than this, 
requires to be drastically revised The selection of cases for one stage pro 
statcctomy is undoubtedly a process which will vary witli individual surgeons , 
I eliminate cases w ith the following conditions as being unsuitable for one stage 
prostatectomy — 

Marked chrome retention gross urinary infection vesical diverticulum 
with urinary infection acute retention with infected unne severe 
hicmatuna or clot retention chronic h®matuna striking clinical 
evidence of prostatic infection certain degrees of anairaia poor 
general condition renal or cardiovascular disease hyperpiesis 
g\ j cosuTia 

A word may usefully be said about the management of drainage tubes in 
a case of suprapubic prostatectomy with bladder drainage 

rreyer drained his bladders into suprapubic dressings If this method is 
lolJowed the dressing must be changed sufficiently frequently to prevent the 
urine from running back into the loins and on to the buttocks and sacral 
region otherwise bedsores will quickly supervene This makes the daily 
Irvings box (r?g ^ 188 ) expensive item It is better to use an 

bladder drainage is one of the important causes of 
nifcctii c ramphcotions this applies to operations on the bladder in a general 
folions — ® obwned in protiding suprapubic drainage are as 

' brought under complete control should a 

Hide cahbtc tube not be employed at the end ot the operation 
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The perurethral resection procedures— Every urologist should strive to be 
expert m one of these methods The tendency is for surgeons to be well 
practised m either prostatectomy or resection to the neglect of the other 
Pesectionists are often a\ erso to opening the bladder yet this is an excellent 
safeguard vihen hamorrhage is troublesome Gaming experience in resection 
is an uphill road for the young urologist particularly so because he depends 
so much post operativ elj on urethral drainage An essential need for success 
IS a well trained team both in the theatre and afterwards in the ward This 
v\ork should therefore be earned on only m a department where all the 
necessarj facilities exist Doing isolated cases in scattered nursing homes is 
not hkeh to give good results 

The Majo Chnic cold punch method has the advantage that because the 
cutting is (lone tov ards the bladder there seem good facilities for dealing with 
tags whereas cutting in the opposite direction with the electrotome makes 
it difficult to deal with these The latter are a fruitful cause of secondary 
Immorrliage 

Resection with the McCarthy electrotome has certainly reached a higher 
place than it formerly held since the recent improvement in the method of 
irrigation has been added to the instrument (Fig 272) 

B\ those w ho consider it necessary to do a perurethral resection for fibrous 
bladder neck obstruction it should be recalled that an entirely satisfactory 
suprapubic resection can be done for this condition with the diathermy knife 
Urethral stricture should be carefully investigated at intervals post operatively 

The following fundamental disadvantages exist m the use of perurethral 
resection for the relief of prostatic obstruction — 

1 In cases with large amounts of residual urine it is impossible to know 

ab imho how manj resections will be required to enable the patient 
to empty his bladder completely 

2 M hen tfio bladder cannot be completely emptied subsequently to 

operation a persisting chronic infection of the urine is not uncommon 

1 In a certain number of cases obstruction recurs later from continued 
adenomatous changes in the remainder of the gland 

It IS true that one meets with an occasional case of continued infection 
following prostatectomy because of a loss of tone to the bladder muscle from 
pro onged chronic retention which results from persisting residual urine 
such a state of affairs offers a bad prognosis Other cases are due to di\ erticula 
which should have been dealt with or to post obstTuotvow 

which can alwaj 8 be prevented 

Post-operative prognosis — The prognosis following recovery from removal 
ol prostatic obstniction depends broadly on three factors 

1 Tlio presence or absence of intercurrcnt disease before operation was 
tindertakon 

operative safeguards against post operative urinary 
1 Opemtivc and postoperative safeguards against post prostatectomy 


di«ia"c^^'’Tr!'H^ eatogorj the most important are cardiovascular and renal 
W nrosmio; of vesical diverticula and the prevention of 

of tiisuo from^ tET 5n the third remov al of an adequate amount 

Uie 1 n f operation after enucleation of the prostate and 

the proi«?r application of post operative urethral instrumentation 



CHAPTER XLVII 
CANCER OF THE PROSTATE 

C ancer of the prostate IS usually a disease of hormone imbalance a 
product of androgen excess and is therefore probably due to a 
dj sfunction of the anterior pituitary sometimes it ma> be the result ot 
an abnormal or modified androgen It is the first cancer knou n to be produced 
by a hormone and the first to be arrested by its opposite hormone cestrogen 
One hundred and sixty j ears ago John Hunter found that castration caused 
atrophy of the prostate and in the last decade of the last century castration 
m man \va3 a treatment for prostatic growth and m uoman for cancer of the 
breast The speculations of our forbears have come to fruition and opened a 
new 1 ista 

Cancer of the prostate is assuming greater importance now that tlie av erago 
age of men is rapidly increasing and because of our discovery of its great 
frequency It is the commonest cancer of the genito urmarj tract and the 
commonest cancer in the bodj after CO years of age If a large number of 
sections are taken of every prostate removed it is probable that the average 
pathologist would declare 17 per cent of them to bo malignant 

The advances both technical and biochemical during the last five years 
have produced so many different opinions that the present article must bo 
considered onlv as an average review which is liable to change 


PATHOGENESIS 

j About 85 per cent of prostatic cancers are adenocarcmomatous 10 per 
' cent undifferentiated and 5 per cent squamous A mixture of these is 
common and pathologists differ as to the grouping 

The adenocarcmomatous cel! arranged in tubules resembles so closely the 
normal glandular cell that it is often missed and one pathologist will call 
the condition malignant and another benign A clinician may be certain of 
'n.'ji/gijwrey ofrrii ‘Jiife qrafOndiugi^ may fteny it The pathologist misses about 
3o per cent of all cases which ultimately turn out to be malignant Hence 
great confusion arises But for purposes of treatment if anybody considers 
the condition t^o be malignant full anti malignant measures should be taken 
s "ould be expected the adenocarcinoma reacts best to hormone treat 
men and the squamous worst Undifferentiated cancer without any tubular 
s rue ure at all is unaffected by stilbcestrol although large quantities of acid 
p losp la ase may be poured out into the blood The cancer is often multi 
centric and may be missed unless many serial sections are made 

^ ®gms m the posterior and upper portion the right side being 
nf tl fhe left This mdicatea a routine rectal examination 

examination of aU men of over middle age The 
midd e lobe nev er show s primary mahgnancy 

Iftxpr hniited by the fascia of DenonviIIiers the anterior 

layer of winch should be removed m all cases of suspected malignancy The 
spread is upwards towards the base and seminal vesicles The methra is far 
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w<n fn<|tt.raU ifun.lr,! tiinn tlu hlvKler nwl ti.c tf^cluin rart-h but c^on 
t H tinlJ.mlnn » »« irnmb-jJ hto 

tUr twriMt KtupliiUtrs nml r.\ the iHrinciirol ivinpbnDfH to tl,o «ionim Io«cr 
tirtrbr. rt».l {«h.c liomn |h( nln mv\ L\tn sUIl ami tilmi ma\ 

^^low Mcomlan.*^ TJn-* Ixme metAntAM < An wxjj/mmb .Mcoblastic cimok 
ri'e t«i inertT'CsI but '•i»mrtime'*«Me<)jK»rtHiH m\\ occur ■umultnneou'slv^ 

''pna.l !m\ m'rur to the m^iiintl «ncl tcert uiulm'.tiinl and ‘^uura 

rla\jrtj!ar phivl* ' 

t’rtncr <tf the not mfit<}U(ntl\ produccA ol».tructjou of one or 

iKUb imicpi in AcbJiljou to i>l>Htn)rlioii of the tirrflirzi 


BiOCIIEMISTnY 

Tim (,utm\if» lu I*n«v hiinwMl that Hk pro'.tnto nti is-ential producer of 
tbi* en?Mm« |)|jo>}»}ii»a*o ma\ pn^Iiire nn extort of the netd pho-ephataso 
utiru unlutntK \ «»crcus tvmt wlmn l«me m im ailed t lie out put into the blood 
‘fmiH im\ lie trniiemlotH eveti up (o HMJU ututs per 100 cc AiiNtiunR 
Ufidrr 1 Htn't’i !■* normal !« fwj-eu 1 niiil lo nii^'gritnc ami ot er If) »niU cwcor 
nluKf't nrtrtin but cnucir tan be wide^pnad uitiiout an> appreciable 
ri^e re-lo'tr rone elevntrs u xiitbu otro) nn> depre*' it The le\el of the 
MHuu Add pliO'^plmtH'*! lA iMitber an mdn ition of the nstrofieii doso^c nor 
a nluble iftdct of tiieta«tatu einrmo^r tut netivdc nm«t enijctr with bone 
nil adtanre*! I’l^'ete di«Mse nnd Injmr pirntlnroJilnm with bono 

tn\ol\i luent tan nl-ui imn t^e it Pa^et «• dt'civi nonuaiU showt an cloNation 
of ftlkahne pluMplnta^c miU nlKalme pbo>phitn'e ji caiisecl In Imiio 
di"‘tnietun lli< »taiiun>: imtlual-* of f.oniori t« ludicatr acid jdiovpiintnso nro 
»‘iimettiiie*« of \alm 


tlie HOHMONES 


(litrjii and olbie* Mwmi'il ilmt androgen enures motaplaiii of 

the pni'talie cpitheluim ►tmmlite' camif urowth and mcreaee^ the ^cnmi 
and pbo^phrtf^“e and ronu»>eH taotration »i jiarticnlar and synthetic 
n'tnutn’* to a Ic->*« r t xti nt d«umi'*h cancer prowth nnd the sentm acid 
pbo«phatn*« c*<po<ialK when Ikuk im t an present Irradiation nrely 
dnninislu*^ ihi idinwl ami pbo'phnta-e \fter castration andropen from tiio 
admnU nnd clcwhtre mn\ Hfill Rtimuhte the emcer celN to acticitj 
Adn mhvionn ba« not j mvid of calm nor has irndiition of tin ndrenaU 
( r pituitars I'lrlnj's orebidertoiiu and nstrupen the ripe mai stinmlate tlie 
adrenals and other andropcii prcHlurinp orpaiis to inemsc their output Tlie 
TvntiT tbinVs tbit tbe> es Vtw v’e^stw-Weicvtt sef ties. UccTOvm?; scasitcirits aC tU<i 
enneer to ^tdb^l strol ami then fore Mippcsts that minimum doses just sufficient 
to control ei^iis and semptoms ahouM lie used (I^slrogca is no substitute for 
ci‘lr»tion « Miiiple ninforecs It , , , „ ,, 

Undoiibtcslle It'sioijs rr-smbJinp the plaml cell liistoIogiciUe respond best 
to horiuone^ 

DtACNOSIS 


Tho seiiiptojiis are unfortunatele fcee nod occur late Tho} are first}} 
(lio'-e of urination disturbances and hciiintiinn nnd secondly tlio^e of 
imtastaMs Mjeli as pain ji» the back ami pormeum nnd sciatica espeewH^ 
when bilateral , ... , .... 

Kxnmmation of the rectum (often repeated) the blood and the lower spine 
nth IS and feuu.m radiologicalle are o«r chief practical lielps ^lo cisto^cope 
IS ofhttlo eahip in carle cans nnd aspiration biopsy is unreliable Induntion 
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of the notch bet^^een the seminal \es 1 cle 3 and isolated hard nodules in the 
posterior lobe are important suggestive signs The enormous irregular nodular 
adenocarcinoma and the small stony hard fixed scirrhus are obvious ihe 
mduration of chronic prostatitis is more diffuse and there is an absence ot 
fixation The rectal hardness of prostatic calcuh will be disposed of radio- 

*°^^lSScestro] or stilbcestrol 15 mgm a day, should be given diagnostically 
to all suspected malignant prostates awaiting admission for operation, and if 
impro\ ement occurs the most radical procedure should be carried out 

Estimations of the acid phosphatase per gramme of prostate remo\ ed have 
so far been onlj siigge<!tive never indicative of cancer 


TREATMENT 

Treatment consists of surgery, castration and synthetic cestrogens Each 
of these three methods has its exponents , but surely if w e are to cure, or to 
produce long alleviation of, cancer we must bring all three methods into action 
at the earliest possible moment It is futife to delay using one or other until 
metastases or untoward symptoms arise It is true that castration and 
stilbcestrol are more hkely to arrest and even temporarily heal metastases 
than thej will the primary, and that either of these may not prevent the 
occurrence of metastases It is certain that no clinical cure bj either or both 
has j et been found 

Surgery— Three routes have their advocates the suprapubic m England 
and the perineal and transurethral largely m America The retropubic route 
is inadequate to deal with possible or definite malignancy That which is 
most radical must be the best if a cure is hoped for but cures are not common 
except in “ concealed cancers It is necessary therefore to operate early 
and radically on all so called benign prostates, and on all suspicious prostates, 
even without urmation disturbances It is the routine end repeated rectal 
examination of old men which will bring this type of case earliest to the 
operating table It is rare for the prostate producing no urinary dysfunction 
to be removed for mahgnant disease 

The transurethral route would appear to be the least radical I believe 
that mj transv esical aseptic prostatectomy , combined w ith tngonectomy and 
vMiculectomy and, if necessary, a partial cystectomy, opening the peritoneum 
w hen necessary , can be the most radical The mahgnant prostate is removed 
by diathermy to avoid embolic dissemination The fascia of Denonvilhers 
safety if a naked finger is placed m the rectum m contact 
with Its antcnor wall to give warning of the approach of diatherniio heat 
Asepsis must be absolute 

.hoSl*'"”’ ‘‘,1’'=™“"®''* hjstostom} nor a two stage prostatectomy 

sopsis plus the cancer will hasten the 
^ Transurethral resection can usually replace both 

if e.tShe orchidectomy) should be performed 

Ihrei eh a fc®'® ®®'*“'> <=f malignancy I do this 

lesTide m turn S Ihre?? ““ “'® P®otmding each 

can boeasd, deareV This ne“rm'ils“™,ll,J,'? ‘'“i the contents 

and probabi delays the oSTtluClSriritn 

qua™ U KralstSiTwifr. f m advisable to use the mmimum 
niiosnhatiso skiafTams of cancer ^vrth as shown by the serum acid 

phosphatase, skiagrams and symptoms Bienmstrol is probably preferable to 
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ptilha-^twl and altlioiigli tlio mittil ctosigo maj be more than 15 mg a day 
at a \pr\ oath date it slioiild be tctluccd if possible to a maintenance dose 
of 0 3 to 1 mp dnih Tliert is no ne«l to p»o such doses as mil keep the 
hreists nti<l ntpplcs perrnanenth painful Hiwhings of the face can hardly 
Ik* n\oidtal but (idima of the legs cardiac complications jaundice and 
rashes ein 

In ncnt< retention if ciisceration is immediatch done and massive doses 
of nstropin are given witli intermittent or jicrmanent needle suprapubic 
dmiinge mirluntum is often rtsloml and the rtsidiial urine diimnished The 
prostntvctotnv nmv tlun he {»oat|>oncil to a more propitious time This pro 
ceiluro can nt-o Ik- apphevl in cases of mn«sue chronic residual urine or to 
jiinki an inojvrrable eaiuar ojicrablc 

For Mime tears I have advoeatoil the use of tliMOid extract to reinforce 
the hvnthetic ustrogen flivnud extract in dtexia winch will not produce any 
bodiK di'liirbanci (e ji 11 to > pr n daj) will permit the use of smaller doses 
of t‘\ ntlietie n strogvn and so delav the oti'Ct of insensitiv itv This work has 
ncontlv Ixan confirnus! m animals l»\ Clm and \ou of Chengtn 

Irradiation has now no sound place in this disease but it should be tried 
wlure liormone tmtnient fads to nheve the sjniptoiiis and especially m the 
undiffortutiatoil metastatic tvpt ft k not certain to kill tlio mtcrstitiai cells 
of th*. testicle nltlioupli U w ill arrest sjiermatopenesH 

To sum up ho[>eloss UKtastast-. es|)oc«a!h witli a high «erum acid 
plmsphntnsc without urmarv distiirhaiico indicate testicular evisceration 
and stiliiirstrol or diemrstrol with nriniry obstruction especially with 
tlie small ^eirrhus and with inetastasea transurethral rc«cction e\l^ce^atlon 
and ihcnnstrol an. Iicst If the case is remotely curable then the widest 
prostateetomv tn^uiKvtomy vtsiculcctomj and partial cystectomy should 
i>o ilone combined witli cnstmtion and often a minimum mamtenance dose of 
ilieiKpstrol and tlivnud If rhomcstrol does not relieve svmptoms stilbmstrol 
should l>o trie<l and\ico\er«n 

Tht pliilosojihs of dcfi at ism prcvailsm cancer of the prostate ns m nowhere 
else in the IkkIv earh <!mpno«is radical surgerv and correct hormone therapy 
will clian|.e tins outlook 
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CHAPTER \LVIII 

PHOSTATIC CALCULI 

P ROSTATIC calouh are found most commonly from middle life to old 

age 

AETIOLOGY 


o classes occur — 

1 Calculi formed in the gland acini or m a prostatic pocket communi 

eating with the urethra such ns maj occur after the rupture of a 
pTostatic abscess 

2 Calculi found in the prostatic urctlira 

1 Calculi found in the gland proper— Tlie normal prostate contains amjloid 
bodies or corpora amjlacea These are small brownish grittj bodies found 
in the gland acmi thej are laminated like starch granules thej arc composed 
of an albuminoid substance and lecithin and gi\e the amjloid reaction with 
iodine They are rounded or oval increasing in size witli age till thej attain 
the size and often the appearance of grape seeds Several maj be collected 
together and so become polished and fatcte<l the subsequent deposit 
of phosphates from the urine they maj form the nuclei of larger pho-Ypfiatic 
stones A calculus which develops m the cavitj resulting from the rupture 
of a prostatic abscess generally has the same chemical composition as n urinary 
calculus 

2 Calculi found in the prostatic urethra are calculi winch liavo developed 
in the kidne} bladder or prostate and become lodged in tlie prostatic urethra 
For further information see p 951 

Calcareous deposits maj be found m old standing tuberculous disease of 
the prostate it is important to recognize this as any surgical interference may 
result m acute miliary tuberculosis 

A stone may form in the prostatic cavitj after prostatectomj this niaj be 
dumb bell shaped the upper half of the stone which lies in the bladder being 
connected fay a narrow stalk with the lower half fvin" in the prostatic cavitv 
(Fig 451) 

DIAGNOSIS 

examination a prostatic calculus may be felt as a well defined 
and hard rounded or angular mass m an otherwise mobile gland hen the 
stones are multiple crepitus and movement of the stones upon one another may 
be appreciated The passage of a metal instrument along the urethra maj be 
arrested with a characteristic sound or it may be felt to grate past the stone 
as it enters the bladder lumener stones may be present in the prostate w ithout 
being detectable either on recta! examination or by the passage of a sound 
ilm stone may be visible on posterior urethroscopy X ray examination will 
define the size and number of stones present howev er 

Diiierential diagnosis — A carcinomatous prostate may be equally hard 
but IS more fixed than a prostate contaimng calculi An X raj examination 
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of the pelvis will settle the diagnosis The only other condition likely to bo 
mistaken for a prostatic stone is an old standing tuberculous prostatitis which 
has undergone some calcification The past history and the presence of other 
tuberculous foci, e g in the epididymis, will point to a correct solution 


SYMPTOMS 

Corpora amvlacea may be palpable as small shotty bodies in the prostate , 
they gi\ e rise to no symptoms and are of no surgical importance 

Sto>e in the prostatic urethra and pouched stones, may gi\e rise 
to no symptoms until they have attained some swe The tuo factors arc 
obstruction and sepsis The patient may recall a previous attack of renal 
colic m which no stone v as passed There may be interference with the urinary 
stream and even retention of urine The patient suffers from frequency of 
micturition both by day and night, associated with a constant ache and 
sensation of fullness in the perineum Dysuna and pyuria are present, and a 
little blood may appear at the beginning or, more commonly, at the end of 
micturition One or more stones may be passed, and m some cases there is a 
purulent urethral discharge A stone formed m the prostatic casity after 
prostatectomy generally gives nse to incontinence 

TREATMENT 

Small prostatic calculi, m the absence of infection, need no interference 
In the case of larger stones the indications for operation are obstruction and 
infection When associated mth an enlarged prostate, prostatectomy should 
be performed Prostatic calculi are removed best by the suprapubic route 
Por removal of a stone from the prostatic urethra see p 054 

S G MacDonald 
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time to time, if a concretion occotb where the ureter crosses the vesicle, it may 
be closely adherent to the ureteno wall, and in such a case differentiation from 
a ureteric calculus maj be difficult and call for repeated examinations with 
opaque bougies, ureterograms, and a stereoscopic technique before the exact 
position of the suspected shadow is estabhshed The accurate diagnosis of 
vesicular shadows may be extremely difficult as it is necessary to distinguish 
them from pbleboliths, calcified glands, and calculi of the prostate, bladder and 
ureter 


COWPER’S GLANDS 

Surgical anatomy — These tiny glands are of bttle clinical importance in 
man except as foci of infection They are, like the prostate, accessory sex 
organs, are developed as outgrowths from the primitive urogemtal canal, and 
are liomologues of Skene’s glands in the female They are about the size of 
peas and of a dark yellow or orange colour Tlicy be between the apex of the 
prostate above and the bulb of the urethra below , one on each side of the middle 
Ime shghtly behind the membranous urethra, and they are embedded m the 
fibres of tlie compressor urethrse muscle between the superficial and deep layers 
of the triangular ligament If an index finger be placed in the rectum against 
its anterior w all and the thumb on the penneum in front of the anus, Cow-per’s 
glands w ill he between them an inch or so from the anal onfioe These organs 
are usually impalpable by this means and only become so if enlarged by disease 

Occasionally anomalous positions of the glands have been described, and 
they hate been found superficial to the triangular ligament between the bulb 
and tlie i^chiocavernosus muscle The ducts from these organs run for about 
J to f in beside the urethra, during which course they pierce the superficial 
layer of the triangular ligament and terminate m tiie lumen of the bulliar 
urethra 

Physiology — The secretion from these organs, which are active during 
coitus, contains mucin and an albuinmous substance and is apparently squeezed 
along the ducts into the urethra by the action of the compressor urethr® muscle 
Tlie relative importance, however, of the prostatic vesicular, and Cowper s 
gland secretion is as yet not fully known and vanes with the needs of the differ- 
ent animal species In man the responsibility of the prostate is greatest, that 
of the vesicles less, and that of Cowper’s glands least of all There is a possi- 
bility that the secretion of Cowper’s glands adjusts the neutrality of the urinary 
residue in the urethra and provides a chemically neutral passage for the sperma- 
tozoa during coitus Complete knowledge on these matters, liowever, is lacking 

Pathology — Injuries and anomalies of these little organs arc rare and are 
usually only found after death during carefully conducted autopsies ^ Some- 
times during the course of urethroscopies dilated openings of Conner’s ducts 
have been seen in the bulbar region and have been mistaken for diverticula 
Accessory ducts may also open into the urethra, producing extra orifices 
Hooc'e (1904) described a gland, like that of Cowper. situated on the urethral 
bulb° and such may perhap? account for occasional cysts m the perineum 
occurring just behind the scrotum m the middle hue and sometimes largo 
enough to compress the urethra 

Harkness has seen a case similar to those described by Jolinson (1923) 
and Muschat (1929) where there was a visible tumour and no urinary symptoms 
and he makes the following observations on the ensuing reported cases 
“ Many of these cases reported m the hterature, including tliose of Elbogen 
aS86) and Ent'hsch (1883), were not diagnosed until they reached tlie post- 
mortem room Ohvien (1932) excised a large cyst from the left Cowper area 
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America b\ radiographic examinations after the injection of opaque fluids into 
the %esicles when it was obser\ed that the fluid took a feu dajs to disappear 
•^crain the production of spermatozoa by the testes is a continuous process 
and during periods of sexuaJ abstention the former rarely appear m the urine 
so that the> must be absorbed somewhere between the testes and the urethra 
It seems probable that tins absorption occurs m the vesicles though no definite 
proof of this has as yet been discovered 

The ^eslcles also produce a yellowish viscid secretion which combines 
w ith the prostatic secretion to assist m maintaining the life of the spermatozoa 
during their journey from the male to the female organs Observations by 
Bolliger (193o) in Australia and by other workers suggest that the combined 
prostatic and vesicular fluids mutually serve the needs of the spermatozoa 
and W alhs (1022) pointed out that animals deprived of the prostate or vesicles 
separately can still breed but that sterility follows the removal of both organs 
It would seem therefore that the prostate and vesicles have overlapping 
though similar functions and maintain the health of the spermatozoon after 
ejaculation In man this function is mostly performed by the prostate the 
vesicles fulfilling a subsidiary role and being probably mainly employed in 
remov mg unw anted spermatozoa during periods of sexual abstinence 

Congenital abnormalities — Marked defective development of the vesicul® 
seminales is rare but owing to the highly tortuous arrangement of the mucosa 
minor variations are numerous When striking abnormalities are present 
they are often a part of a general developmental breakdown of the genito 
urinary system 

The vesicul'e arc developed as outgrowths from the primitive Wolffian 
system and occasionally more than one vesicle may develop on either side 
moducmg either complete vesicular reduplication or some decree of terminal 
bifurcation McMahon has described separate openings of the vasa and 
vesicles into the urethra and developmental failure may lead to complete 
absence of one or botli of these organs this absence is noted perhaps more 
frequently on the left side than on the right 

Dilatation of the vesicul© seminales is usually inflammatory m origin but 
may occasionally follow defective development Diverticula at the junction 
of the vesicles with the vasa deferentia have been noted Cysts of the vesicles 
may occur as the result of prenatal obstruction or they may follow defective 
evolution of the Wolffian and Mullerian systems Such cavities are usually 
single and generally small though occasional specimens have been described 
wJiich arc large enough to compress the bladder and cause a palpable tumour 
m the abdomen ^ ^ 


New growths These are rare and there are few recorded cases A few 
instances of slow growing adenocarcmomata of one or other vesicle have 
if hut they rarely cause distinctive symptoms Sarcoma of the 
‘s doubtful of Its existence he 
rnmnti nf opmion that these cases are probably examples of sar 

ConprpUftnc^'"rv^°'^””® tissues vvhicJi have involved the vesicles secondarily 
arc on \ r.. un^muion and are usually found in men of middle 

„ unUo« n ' Tirr““ ‘heir exact ongm 

are pomewliat consistency of true vesicular concretions 

closcK inckeil masses If calculi and are often composed of 

All tlicsc liodies spermatozoa of almost atone like hardness 

;™s of OU caleiflcations of collec 

the httcr niaj account fm some r " , f 

j lor some ot the opacities noted in younger men From 
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time to time if a concretion oceurs where the ureter crosses the vesicle it may 
he close!} nilhcrent to the uretenc wall and in such a case differentiation from 
a ureteric calculus may be difficult ind call for repeated examinations with 
opaque bougies ureterograms and a stCTeoscopic technique before the exact 
position of the suspected shadow is estabhshed The accurate diagnosis of 
\esicular shadows may be extremely difficult as it is necessar} to distinguish 
them from phlebohths calcified glands and calculi of the prostate bladder and 
ureter 


CDWPERS GLANDS 

Surgical analomy—These tiny glands are of little clinical importance m 
man except as foci of infection They are like the prostate accessory sex 
organs are developed as outgrow'ths from the pnmiti>e urogenital canal and 
ire iiomologues of Skene s glands in the female They are about the size of 
peas and of a dark yellow or orange colour They he between the apex of the 
prostate above and the bulb of the urethra below one on each side of the middle 
line slightly behind the membranous urethra and they are embedded in the 
fibres of the compressor urethrae muscle between the superficial and deep layers 
of the triangular ligament If an index finger be placed m the rectum against 
its anterior w all and the thumb on the perineum m front of the anus Cow per e 
glands will ho between them an inch or so from the anal orifice These organs 
are usually impalpable by this means and only become so if enlarged by disease 

Occasionally anomalous positions of the glands have been described and 
they have been found superficial to the triangular ligament between the bulb 
and the uchiocaveniosua muscle The ducts from these organs run for about 
1 to 3 m beside tlie urethra during which course they pierce the superficial 
layer of the triangular ligament and terminate in the lumen of the bulbar 
urethra 

Physiology — The secretion from these organs which are active during 
coitus contains mucin and an albuminous substance and 13 apparently squeezed 
along the ducts into the urethra by the action of the compressor urethrse muscle 
The relative importance however of the prostatic vesicular and Cowpers 
gland secretion is as yet not fully knowm and vanes with the needs of the differ 
ent animal species In man the responsibility of the prostate is greatest that 
of the vesicles less and that of Cowpet a glands least of all There is a possi 
bihtj that the secretion of Cowper s glands adju«»ts the neutrality of the unnary 
residue in the urethra and provides, a cheiuically neutral passage for the sperma 
tozoa during coitus Complete know-ledge on these matters however 15 lacking 

Pathology — Injuries and anomalies of these little organs are rare and are 
usually only found after death durmg carefully conducted autopsies Some 
times dunnf' the course of urethroscopies dilated openings of Cowper s ducts 
have been seen in the bulbar region and have been mistaken for diverticula 
Accessory ducts may also open into the urethra producing extra orifices 
Hog^e (1904) described a gland hko that of Cowper situated on the urethral 
bulb” and such mav perhaps account for occasional cysts in the perineum 
occurring just behind the scrotum in the middle Ime and sometimes large 
enough to compress the urethra 

Harkness has seen a case similar to those described by Johnson (1023) 
and Muschat (1929) where there was a visible tumour and no urinary symptoms 
and he makes the following observations on the ensuing reported cases 
Afany of these cases reported on the literature including those of Elbogen 
nSSO) and En-^hseh (1883) were not di^osed until they reached the post 
mortem room Olivien (l‘>32) excised a large cyst from the left Cowper area 
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which was assumed to be an echmocoeeal <^st of the left diaphragmatic gland 
of Cowper There w as an associated non specific urethritis and the patient, 
a shepherd admitted bestialitj A case of calculi in the gland w ith multiple 
urethral strictures was described by Laqmere and Bouchard in 1926 There 
are onl} si\ cases of primary adenocaranoma of Cowper’s glands reported 
m the hterature three bj Lebreton (1904) and one each by Di Maio (1928) 
Thle and Archer (1935) and Gutierrez (1937) In Di Maio's case there was a 
historj of perineal injurj and in the cases of Uhle and Archer and Gutierrez 
a pre\ lous histor} of gonococcal urethritis Gutierrez s case at the time of 
operation was suffering from urethral stricture ” 

H L Attwater 
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CHAPTER L 
THE TESTICLES 

AKATQMY AHD FHKroLOGV OP THE TESTICLE 

T he testis m its passage through the abdominal wall acquires a coiermg 
from each layer as also does the spermatic cord But the testicle is 
originally retroperitoneal and its investment in the processus \agmalis 
occurs differently This structure forma a sac the tunica vaginalis into which 
the testicle is invagmated from 
behind leaving the epididymis 
incompletely covered The epi 
didjmis thus serves as a broad 
base of attachment for the oi^an 
and BO holds it m position — 
almost vertical — but with the 
upper pole tilted a little forwards 
and outwards If the epididymis 
also becomes fully or almost fully 
covered m a viscenl layer of 
tunica the organ is left not only 
suspended by the spermatic cord 
uhioh IS natural but also fixed 
by this point of suspension alone 
This IS abnormal and predisposes 
to torsion of the uhole organ 
inside the vaginal sac 

The epididymis is crescentic Fw “80 

in form and is apphed to tlie The test cio 

posterior border of the corpus 

testis It 13 expanded at its upper end mto the globus major uhich is 
firmly united to the testicle by the vosa eflerentia The louer end is the 
globus minor united by connective tissue to the testicle firmly but not 
intimately The central portion is attacjied to the testis only by Joo&o areolar 
tissue and by the reflexion of the tunica winch forms a recess on the outer side 
knoun as the digital fossa These attachments are important m performing 
epididymectomy 

The vessels of the spermatic cord are distributed to the testicle over its 
surface via the tumca albuginea and to a lesser extent through the mednstmum 
testis which is entered postenorfy to the inner side of tJie epididy mis The 
epididymis can be dissected avrey without interrupting these vessels 

Structurally the body of the testicle consists of a firm fibrous framework m 
the compartments of which the TOO to 1 200 Bcmimferous tubules are found 
grouped mto 200 to 300 lobules Each tubule is 1 to 3 ft m length The 
tubules form collecting and straight canals, which open mto the rote testis a 
sponge w ork of connecting channels This space empties through the tw eU e to 
fifteeli vasa efferentia of the conns vasculosus to reach Die lumen of the canal 
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of the epidid^ mis This canal is 15 to 20 ft long and very tortuous At the 
<dobus minor it becomes continuous uith the aider channel of the vas This 
alteration m lumen determines the initial mvoUement of the globus minor m 
tuberculous gonococcal and an> other \ariety of epididymitis the further 
snreid of infection along the lumen being retarded 

The seminiferous tubules are hned v,ith cells Mhich produce spermatozoa 
m sucJi miTiads that a single ejaculation may contain hundreds of millions 
These cells are arranged in successi\e lajers and are named from the basement 
membrane towards the lumen qiermatogoma spermatocytes spermatids and 
spermatozoa In the transition between spermatogonium and spermatocyte 
and between spermatocjte and spermatid the chromosomes are halved each 
time and one parent cell gi\es nse to two daughter cells 

In the finer meshes of the septa of the testicle between the tubules he 
groups of the interstitial cells of Lcjdig These are responsible for the internal 
‘.ecretion of the testicle Ligation of the vas has no effect upon either type 
of cell as was previouslj supposed 

T}ie adnexa are vestigial structures and are as follows — 


1 The hvdatid of "Morgagni a small bodj near the conus vasculosus of 

the globus major 

2 The V as aberrans of Heller — found near the globus minor 

J The organ of Giraldes which lies in relation to the spermatic cord near 
the upper pole of the epididymis 


None of the<se structures communicates with the lumen of the vas or 
epubdjmi'' and none is apparent unless subject to cystic dilatation or in the 
case of the lijdvtid torsion 


HORMONAL ACTIVITY 

Certain anterior pituitaiy hormones arc gonadotropic In addition to 
affecting the descent of the testis thej stimulate the activities both of 
sj crmato^enesis and of internal secretion (Prolan B) Consecutively the 
internal secretion of the testis promotes secondary sexual changes affecting 
the acccsiorj ‘lex organs but not the testicle itself Indeed the injection of 
te-.ticuhr hormone depres^s anterior pituitary function and so actual!} 
dimim<»hos the stimulation of the testicle of the individual or animal injected 
It is axiomatic tint no gland can be stimulated to further or greater activity 
l)\ the administration of its own internal secretion 

Indocrinc disturbances either pnmanlj or indirectly m the form of de 
pr(>scd pituitarv activ ity are responsible for various degrees of eunuchoidism 
\v hether occurring before or after puberty Similarly m rutting animals seasonal 
limn es m sexual activity follow and are initiated by changes m pituitary 
nctiv itv 1 hese in turn appear to be brought about by the influence of light 
ratlicr than temperature or any other climatic v anation (Moore 1942) Anterior 
pitmtarv extracts arc active and can be administered by injection but they 
an not Mutable for prolongcil treatment and serv c only as a temporary measure 
It secretion of the testicle was first proved 

mll^K Stulrflifn ♦ successful lipoid extract from 

i artno M dt Harrow (1929) extracted with chloroform 

retract dctirn mM/^ male unnc Butcnandt (1931) concentrated tins 
detirmmcd a formula for it and named it Androsterone Buzicka 

Jltmle na^irnm ^**’^'^* the extract of bull s 

testicle n nmg substance Testosterone lestosterone and androsterone 
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Tie Similar but not identical m their action in experimental ammals Butenandt 
(H3o) and Ruzicka (1035) next produced testosterone and androsterone 
respectively b\ svnthesis Each synthetic substance is more actiie irhen 
oombmed with certain tissue extracts (themselves inactive) and is therefore 
cenerallv combined iiith a fattj acid the most commonly employed example 
being testosterone propionate It is a very active substance and closely 
resembles the true internal secretion of the testicle but it is not identical w itli 
tlic natural product and the precise differences have not been defined 

Therapeuticalh testosterone propionate is administered by injection or 
b\ the subcutaneous deposition of small pellets More recentlj inunction of 
a benzene preparation has been suggested (Emmens 1941) and the efficacj 
of the oral administration of methyl testosterone has the testiraom of several 
authors (Finkler and Cohn 1941 \ est and Barelare 1941 et aha) 

ATROPHY 

AtropUj of the testicle inaj occur as a pnraarj idiopathic condition or as 
a sequel to a number of well recognized causes namely imperfect descent 
injury torsion inflammation endocrine disturbance and old age Experiment 
alh raising the temperature of its environment also causes testicular atrophy 
Primary idiopathic atrophy is a raie condition and is more often suspected 
bv neurotic patients than accepted as genuine Failure of spermatogenesis 
uitlioiit gross atrophy seoms common however Deprivation of vitamin E 
may cause this change Sonde atrophy which is proper to extreme old age 
ma> occur prematurely at or after 50 

The atrophy which characterizes the retained or imperfectly descended 
testicle resembles tliat nhich occurs experimentally when the temperature of 
the testis is raised (Moore 1922 et seq) and is probably attributable to the 
same cause In this relation the heat regulating mechanism of the scrotum 
IS important spermatogenesis ceasing in rams when their scrota are tied up 
in bags resembling tea cosies Similar results were obtained by Maotieod and 
Hotchkiss (1941) who exposed six healthy volunteers to a temperature of 
UO degrees m a special cabinet for thirty two minutes Between forty and 
seventy days afterwards the sperm counts fell below GO 000 000 per co In 
ail these cases the atrophy affects spermatogenesis to an important and to 
a measurable extent The degree of impairment of internal secretion cannot 
be so easily measured In general the power of internal secretion appears to 
remain at a satisfactory level in the retained testicle 

ITIien atropJiy occurs as a sequel to inflammatory lesions the testicle 
commonly becomes small and firm from interstitial fibrosis In other cases 
It may be found small and soft its structure being extensively replaced by 
fibre fotty tissue 

Atropiiy may follow injury by direct violence when the substance of the 
testicle is destroyed or so lacerat^ that it is later destroy ed by the pressure of 
hEemorrhage within the tunica albuginea Alternatively the vascular supply 
may be affected for example in torsion or as a result of accidental or deliberate 
injury m the course of an operation Hinman (1935) states that div ision of the 
spermatic artery is almost certain to lead to atrophy but this is not universally 
accepted and it is even claimed that complete division of the cord higli up m 
the m'^umal canal (for the better repair of a difficult hernia) is followed by 
atrophy in only oO per cent of cases (Neuhof and Mencher 1940) 

Comer and Nitch (1906) believe that hypoplasia is common m varicocele 
and that atrophy with fibrosis is a common sequel to the operation carried 
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out for this condition This is probably due to inclusion ot the spermatic 
Oth?r\'^sS"changes recorded by McGavin (1035) and Mathe (1040) are 

discussed in Chapter LIII » , a. i. f tVrv ^,4..r,4.o^Tr 

H\poplasia occurs wlien the secretion of the anterior part of the pituitary 
ffland IS deficient and atrophy ensues when this factor defaults later m lite 
Individuals suffenng from hypoplasia or incomplete atrophy are described as 

When atrophy is incomplete, spermatogenesis is usually the function m Inch 
suffers most and sterility may result When atrophy is complete and bilateral, 
it also affects the internal secretion and amounts m effect to castration, and 
the general results differ according to whether the condition arises before or 


after puberty 

Treatment— Hypoplasia may be corrected by appropriate hormonal treat- 
ment Mith anterior pituitary preparations These must be given with caution, 
and attention is directed to other sections dealing with this question 

AtropJj} once it has begun cannot be averted, but various steps can be 
taken to deal with causative factors (torsion haimatocele, etc ) before it is 
too late Testosterone {qv) may be administered to compensate for the loss 
of normal internal secretion 


CASTRATION 

Before puberty — In boys castrated before puberty the other sex organs 
fail to de^elop The vesicles prostate and penis remain small and secondary 
characteristics do not appear The growth of the larynx is arrested and the 
1 oic© does not deepen The usual growth of hair on the face and trunk and 
m the axillaj is absent, and the pubic hair has a female distribution, t c its 
upper margin is concave upwards and does not tend to reach up towards the 
umbilicus There may be abnormal deposits of fat, e y in the regions of the 
pubes hips, buttocks and breasts The joining up of epiphyses is delayed, 
but tliere is little tendency towards gigantism 

After puberty — At this period the changes are quite different There is 
no alteration m tlie loice or hair but there is an increase in fatty tissue The 
prostate, >esicle8 and Cow'pers glands atrophy and there is a metaplasia of 
their lining epithelium The penis remains of normal size, and though impotence 
IS usual, sexual activity is by no means necessarily impaired (Parkes, 1937 , 
Callow , 1938), wherefore amputation of the penis is often practised in eunuchs 
ft! d?te East lYie pecuiiar mental state commonly attributed to castrates is 
most probably due entirely to psychological trauma The very fear of castra 
tron may proiluce mental symptoms whilst the glands are still perfectly normal 
the writer has experience of a seaman who underwent complete castration 
witJi amputation of the penis for carcinoma of that organ This man remained 
u 01 Mgour and mentally alert, but became a burden to himself and the 
communi y because first liis fellows and later lus employers refused to allow 
11 o continue lus wmk, behexing him to be physically monstrous and there- 
forc generally unfit The evidence appears to be entirely opposed to the in- 
CMtaluIity of such degeneration J 

♦'"'f patients present thcmsel\es asking to be castrated 
sliould he rffiial,! ^ Spiritual plane The request 

Ti« 5 \rhnlooinal irn i f Patients are already mentally unstable and 
” '■’■y '■'“''J ‘o there is on 

a ™ccs4,tj on nioital'yS ”" “ 
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efforts must be made to get a full and true picture of the trouble m the greatest 
possible detail The uife should always be interviewed preferably alone 
In such cases it ma\ reasonablj be assumed that the cause is largely psycho 
lo<Jicii eien before a full investigation has been made Psychological treat 
ment must then be chieflv relied upon If a suitable specimen of semen is 
obtainable successful artificial insemination of the wife may inspire confidence 
and lead to relief , r i 

The activ it\ of the internal secretion of the testicle may be interred irom 
the general appearance of the patient and the development of the prostate 
If a condom or other specimen of the ejaculate can be obtained the existence 
of spermatozoa ma\ be taken as sufficient evidence of the testicle s activity 
including that of its internal secretion If investigation along these lines 
indicates that the patient is eunuchoid or a eunuch there is a clear indication 
for the emplojment of one of the androgens These substances are highly 
effective m castrates restoring the power of erection and leading to increased 
grow th of the penis and prostate in cases in which these are not fully developed 
(Moore 1942) There may also be subjective changes and increase in facial 
hair etc The position is constantly changing but at the time of writing 
testosterone propionate may be injected m oily solution or inserted under the 
skin in small pellets which are slowlj absorbed Emmens (1941) suggests the 
inunction of various benzene preparations of the androgens and Finkler and 
Cohn (1941) and Vest and Barelare (1941) are enthusiastic about the oral 
administration of methjl testosterone (20 to 30 mgm daily) 

Mhen a clear case of testicular deficiencj has not been made out the 
emploj ment of these androgen preparations is not only useless (Creevy and 
Rea 1940) but maj be even positively harmful The excess of androgen 
depresses pituitarj activitj and this m turn leads to a diminution m the 
nctivitj of the testicle botli as regards internal secretion and spermatogenesis 
(Moore 1042 Spence 1940 elal) Seyle and Friedman (J.941) on the other 
hand have produced some preliminary evidence suggesting that the effects of 
androgen therapj maj be quite different when widely varying doses are 
cniploj cd 

File finding of blood pus or organisms m the ejaculate gives an encouraging 
impetus to the investigation of the case frank prostatitis or vesiculitis may 
bo found A cjstoscopj and urethroscopy should be carried out whenever 
local pathological conditions are suspected It is common to find an abnormal 
condition of the verumontanum in patients in whom all the other indications 
point to a piirel.v psychological explanation for the condition This apphes 
espeenUv in patients who habitually masturbate or indulge in sexual excesses 
It IS not easy to saj wlietlier the local condition constitutes a cause or should 
•c regarded as a result Tlie verumontanum is abnormally injected and may 
presen a s laggj ragged appearance Local treatment consists in passing 
lT^' '"’“"'"S “ «“l>ic centimetres of silver nitrate beginning at 
.lelVnn ? “> ' ■" '00 ft applying diathermy very lightly and 

ilelicaUlj through the cjsto urethroscope ” ■' 

nr jisjchogcnie cases Loeuenstein (1041) ha, suggested the use 

MO coitus training apparatus This m eflect is an 

W di Sed ^ confidence is acquired when it can 

on Mu'’ca,e,'dh';ii?,r'? “ '™'‘ ‘»"s‘™tcd article based 

(lie ‘8n winch o successes advocate and describe an operation 

Iig -81) wluch is espcciallv suitable m patients who have suffered some 
local injury in the jiermcufn ej fall, astride perineal abscesses etc The 
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oper‘\tion should be avoided in men over 60 11 hose penneal muscles are 
flibbj and fattj and it is not suited to the relief of neurogenic or psjcho 
logical cases 

The rational basis of the operation is the improvement of the muscular 
components of erection This is achieved by shortening the ischiocavernosus 
on each side and plicating the buibocav emosus after adequate dissection and 
freeing of these structures In addition the venous return from the perns is 
impeded bv plication of the suspensorj ligament Tliroughout this operation 
the cniplov iiient of ribbon catgut m atraumatic needles is essential 



In general it maj he said that this is a neglected branch of the urogenital 
surgeons work in which patient consideration maj prove of inestimable 
benefit In the purelj psychogenic case any trivial straw of an organic nature 
sliould be clutclied at in order to give the patient something definite upon 
w Inch to pm his hopes In aU cases the advantages of a hohdaj aw a} from 
the partner for a penod of weehs should be stressed also tlie necessity for 
avoidinw over anxiety and overfrequent attempts at coitus Adequate 
nlivsicif and mental rest a nutritious and well balanced diet thyroid if 
indicated and otherwise simple tonic drugs such as strychnine and icon 
form the mam lines of treatment 


STERILITY 

Sterility is responsible for much disappointment and unhappiness It is 
a disability w hich may be attnbutable to eitlwr partner and recent figures 
collected ov er w ide sections of the comraumty in America suggest that husband 
and wife share the responsibility with about equal frequency This being 
the case it is clearly the first duty of the physician or surgeon consulted to 
exonerate the man before proceedmg to investigate the woman since evamma 
tion of a specimen of ejaculate is a relatively simple affair which may at once 
indicate the defaulter . 1 

ffitiolo^y Steribty in the male eonnotea inability to procreate ttirougn 

failure to" deliver an ejaculate containing a sufficient number of healthy 
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Spermatozoa This inability is distinct from impotence though the two may 
be associated It may be due to one or more of the following main groups 
of causes mz — 

1 Failure to elaborate sufficient healthy spermatozoa — azoospermia or 
oligozoospermia This may be idiopathic or due to hypoplasia or atrophj etc 
^2 Failure to deliver spermatozoa m the ejaculate ■which is largely of 
vesicular origin owing to some defect wi the epididymis vas \esicles etc 
These defects are usually attributable to previous traumatic or inflammatory 
changes most often gonococcal more rarely tuberculous or septic (e gr 
B coll) 

3 Failure to ejaculate (aspermia) which occurs in stricture and usually 
though not always after prostatectomy o\ving m the latter case to interference 
with the internal sphincter which allows the passage of the ejaculate back 
into the bladder Similar disabibty is generally held to exist after presacral 
neurectomy owing to removal of the motor nerve supply to the unstnped 
muscle of the vesicles and internal sphincter of the bladder But there is 
reason to doubt the truth of this belief and de Takats and Helfrich (1941) 
report a case in which normal' sperms were found in a condom specimen four 
months after a most extensi\e sjmpathectomy It is of course generally 
held that sjmpathectomy does not produce impotence or interfere with libido 


or orgasm 

Investigation~The general examination is of first importance Anoemia 
low blood pressure low basal metabolic rate sexual exhaustion physical 
fatigue emotional distress constitutional disease and endocrine imbalance 
etc are the things which should be borne in mmd Locally eiidenceofinjurj 
crjptorchidism tuberculosis mumps and syphihs and gonorrheea must be 
sought 


In collecting a condom specimen (Dickson 1940) a washed sheath should 
be used as the chalk may prove harmful The specimen should be transferred 
to glass and kept at a low temperature and examined after an hour or two 
when It has become quite fluid A noi-mal count should be 75 000 000 to 
100 000 000 per c c and CO 000 000 or less was regarded as near the infertility 
line ("MacLeod and Hotchkiss 1941) At or below this figure variations in 
form and motility are of greater significance than they are when the count 
IS higher vfrnstrous forms and necrospermia of more than 20 per cent are 
signihcant Blood cells and pus cells indicate inflammation and call for further 
investigation formal motilitj is 40 per cent at eight hours Asthenozoo 
sperrnn is the term used to denote the presence of rapidly dying sperms If 
tl.o form, arc healthy 30 000 000 may be taken aa a satisfaetoTy count and 
pregnanej is not impossible with much loa\er figures 

"hen tperraatozoi ate fetv in or absent from the ejaculate their ehbora 
t.on in the testicle is confirmed by aspiration (Huhner 1928) More precise 
0,00 ‘l’ fy t'stieh'M biopsy (Chamy 1940) in which the testicle 

heuFof t “”<1 “ tiily out made through the tunica A 

are inserted sn 1 smpjwd off with iridectomy scissors Sutures 

tl.e Btruclure ol the SXTnJth'e dab"°f ^ 

auastomotio operation is undertake^ 

epid^X wLmrvX™ss“‘Si:'' rr” ^ 

Ihe patency ot the vas ptoaiXXlm^ 1 " 

by injecting a contrast SiX Tll°'”‘ “ Y if 
^ ■' ° nemum ii»i^ may be attempted instrumentally 
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through the common ejaculatory duct, or may be done by tvposme and 
injecting the vas near its termination m the epididymis 

In the presence of hscmospemiia or pyosperraia the vesicles should be 
stripped separately so as to obtain differential specimens Next the prostate 
IS massaged for examination, and finally cystoscopy and urethroscopy arc 
carried out The indications for treatment depend upon the lesions tlras 
determined 

An additional test (Huhner) of some value is a post-coital examination 
for living spermatozoa in a specimen taken from the cervical canal 

Treatment — General constitutional treatment is of the greatest value A 
liohday apart for husband and wife is excellent advice The diet should be 
corrected to include all the elements usually regarded as essential The 
ntamin B complex is probablj' important, deprivation in ammals leading to 
the absence of gonadotropic elements m pitvutary extracts Wheat germ oil 
— iitamm E — enjojs a popnkr reputation which, according to Moore (1942) 
laclvs scientific proof Dickson (1940) recommends 5 to 10 cc (lady Un 
fortunateJj, the atrophy uhieh foJJous on its depnial is ifreversible and 
therapj onlj pre\ enta further atrophy 

Among the available hormones it is generally held that testosterone is. 
not Iielpful and may be positively harmful (Kreutzmann 1940, et al ) Anterior 
pituitary extracts should be helpful, and there is some recorded evidence of 
their efhcacy (Charny, 1044) Thyroid is commonly prescribed even when 
not clearly indicated by a state of hj potliyTOidism 

Inflammatory and other lesions are treated as necessary Stripping of 
the V esicles and prostatic massage may be beneficial 

Repeated sperm counts serve as a guide to the efficacy of special forms of 
treatment 

Obstruction of the vas, which has been shown to occur most frequently 
at the globus minor, may be relieved by epididymo vasostomy Boyd (1938) 
claims 40 per cent successes with his technique modified from Lespinasse 
(1018) 

Artificul insemination — ^This is a procedure which deserves more 
attention A great deal of patient work Jias been done m America, and Seymour 
and Koerner (1941) report a survey coveru^ 9,500 successful pregnancies, 
mostly following a normal course In two thnw of tlie cases the liusband was 
the donor Cary (1940) desenb^ the technique of simple insemination and 
of mtra uterine injection For injection, not more than 0 6 e c is used The 
Sim's position is employed and dorsal recumbency retained for half an hour 
at least The tenth to eighteenth day of the cycle is chosen as a rule In 
some cases repeated attempts aic made before success is achieved After 
instruction, mtra vagmal insemmation may be practised by the wife 

The term “ semi adoption ' has been coined for use when an anonymous 
donor is employed 

MALFORMATIONS 

Apart from structural abnormahties associated with .abnormalities of 
position, malformations of the testicle ate extremely rare 

Anorchism and monorchism have been reported eg hy Counseller H al 
(1940) but are difficult of proof smee the posaibihfcy of undiagnosed ra<aldeseent 
kn seldom be excluded Bea (1938) reports six probable cases and appends 
a bibliography , , . i 

Synorchism and polyorchism have been described, but ate so rate as to be 
of little clinical importance 
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Reversion or retroversion of the testicle is the name applied when the free 
border of the corpus testis looks backwards and the epididymis is attached in 
front This is of some importance if a hydrocele develops and is to be tapped 
The position of the organ can be determined by transillumination Inversion 
occurs when the epididymis is incompletely attached The organ may be 
completely upside down or may be lymg horizontally These variations 
predispose to torsion 

INJURY 


Considering its exposed position, injury of the testicle is a surprisingly 
rare occurrence It maj result from a kick, a fall astride, etc , and is always 
associated with intense pain of a peculiarly sickening character Nausea or 
^ omiting IS the rule and shock maj be profound Deaths have been reported 

Four conditions maj be recognized — 

1 Closed lesions with bruising of the scrotum and more or less hsemor- 

rhage into the testicle within the tunica albuginea 

2 Rupture of the tunica albuginea from gross violence This is always 

associated w ith hematocele, and the detailed diagnosis is made at 
operation 

3 Incised or punctured wounds of the tunica albuginea 

4 Dislocation of the testicle 

Treatment — In contusion, treatment for shock is followed by local and 
general rest Atrophj may ensue if the effusion witlim the tunica albuginea 
has been at all extensu e A haimatocele should he e^ acuated and the testicle 
exammed Suture of the tunica albuginea in such a case might or might not 
be ad\ isable 

Inctsed uounds should be cleaned and sutured if at all possible to avoid 
herniation of the tubules The commonest cause of punctured wounds is an 
accidental injury when tapping a hydrocele If serious bleeding follows, the 
tunica ^aglnalls should be opened and if necessary, the punctured wound 
sutured Radical cure of the hyrdocele should ob\iously also be undertaken 
Dislocation is a rare condition which calls for operative replacement more 
often than not Alyea (1929) traced only twenty-three cases in the literature 
in a hundred and thirty jears Orclndectomy was seldom necessary 


The statement is sometimes made that epididymitis and epididymo-orchitis 
maj follow external \ lolence — the existence of an open w ound not being 
impliou There seems some reason to believe the truth of this statement in 
the presence of pre existing infection 

1 ho same thing applies in the case of epididymitis appearing aftei some 
unusual strain or effort at work It is quite jiossible for infection to be forced 
such circumstances assuming such infection to have been 
nii^a r,,. Strain There is reason to suppose that epididy- 

m ft nrov,« 1 {oTchite par effort) may arise in such circumstances 

in a prei louslj hcalthj genito unnarj tract from reflux of urine 


TORSION OR VOLVULUS 

T™",' ‘hat it cannot rotate 

foi nd oc,at.on‘^»‘‘.r " “ condition frequently 

loiind in association iiilh incomplete descent, rotation (or torsion) is not 
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uncommon T}je first flcscription of the condition is attributed to Delasiavue 
m 1S40 

etiology — Deficient fixation is the predisiiosmg factor Bonomo (1933) 
behcNCs it IS tlic absence of the scrotal ligament a remnant of the guber 
naculum TJie exciting fictor is anything alneh starts the organ twistin>> 
clockui«oon tlic left anticlockwibc on the right as a rule ^Beare 1941) Either 
side iinj be afTcctcd tiic greatest age incidence is in infancy and between 
If) and JO (Abcshou c 1930) 

Pathology — ^Tlio mipcrfccth supiwrtetl testicle rotates upon the vascular 
pedicle In uliieh it is suspended uitiun the tunica vaginalis It immediately 
becomes and conge^teil and a little blood stained fluid accumulates m 

the «ac Is one of those changes is apparent until the tunica \ aginalis is opened 
If the strangulation Ins been complete and Ins lasted a matter of hours the 
surface of the testicle is then seen to lia\e lost sometlimg of its natural gloss 
and its colour docs not improxe when it is untwisted When the torsion has 
been present for a short time only and in cases in which the vessels have been 
incompleteh obstructed the discoloration of the testicle is less intense and 
improics after untwisting Atrophy and fibrosis ensue m all except the most 
fa\ Durable cases 

Diagnosis — I As with volvulus elsewhere (cp tho pelvic colon) recumng 
MiW allacls are common Such mild attacks suggest the possibility of epi 
did} mo orchitis A dificrcntnl diagnostic point is that m epididymitis support 
of the scrotum cues relief which it does not do in torsion (Prelm 1934) 

1 inalh an attaclv occuis w orse than its predecessors 

2 An acute anrpicnl emergetici / — Alternatuely the first attack may be of 
this character There is a tense tender swelling in the inguinal canal or 
scrotum which luav be mistaken for a strangula^ hernia The \mter has 
voen the reverse mistake made a strangulated hernia m a joung boj being 
mistaken for a twisted testicle The immediate appearance of a tense sw elhng 
lit the very onset of the attack is characteristic of torsion Abdominal pam 
nausea and vomiting occur m both conditions but are more persistent and 
progreasu c in strangulation 

Treatment— Unw indmg b> manipulation has its exponents 0 Conor 
(1933) advises this Smith (1034) reports a successful case Sorrel (1935) 
reports ten cases of w1hc)i five did well and five atrophied It is certainly 
important that tlie volvulus should Iw undone as speedilj as possible as 
recov try is unlikelj after six hours and if operAtioii cannot be undertaken 
manipulation is w orth try mg ^Vhenev er early operation is possible it is to be 
en’e&^-rd as offers nf fixji)? the cojan and so cifpreventax^ 

a recurrence of the attack Ottenlieimer and JBidgoOfl (1933) advise fixation of 
tiie opposite testicle as well but this advice which is based on the assumption 
that both sides share the anatomical predispo'«ition to torsion seems to be 
at rarnnee w ith the facts Bilateral volvulus of the testicle is most exceptional 

Ccdemnrk (1937) records an interesting case m which the epididymis 
was fixed and the corpus testis only underwent torsion Tins was successfully 
undone by manipulation and later fixed by operation 


NEURALGIA TESTIS 

Testicular pain may be due (1) to local changes — active or healed inflam 
matory disease varicocele post operative etc (2) to remote disease with pam 
attributed to the testicle notably uretenc or renal stones , (3) to no discover 
able cause A small but troublesome group of patients constitutes this third 
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class and such essential or idiopathic pain is described as neuralgia testis The 
patients comprising this group are mostly of a highly sensitive even neurotic 
type When the ground has been cleared of the possible organic causes, 
psychological factors must be considered Gross aberrations, whether sexual 
or of any other character may lend themselves to the advice of the practising 
urologist On other occasions the medical psychologist may be better fitted 
to deal with the case 


APPENDIX 

The wTiter is indebted to Dr C V Harrison of the Department of 
Pathology Luerpool TJnnersity for the following notes on the examination 
of specimens of semen 

1 Collection and transport of specimen 

(1) Glass container (not condom) 

(2) As fresh as possible 

(3) Keep cold (not at 37° C ) 

2 Examination of specimen 

(1) Measure volume 

(2) Add equal volume of saline and mix well to get uniform sus 

pension 

(3) Make wet film and estimate the percentage of motile cells (Do 

this at once note age of specimen Warm slide if necessary ) 

(4) Dilute again l/IO (or less) with Lambert Ifnstenson fiuid 

Na Citrate 1 gr HgClj 0 002 gr , Brill Cresyl Blue 0 20 , 
Water lOOcc (notwithWBC fluid) Mix well, fill counting 
chamber and count as for r b c 

(6) Mix suitable quantity of semen with 5 c c salmo and centrifuge 
Decant supernatant and repeat Emulsify deposit with 
formol saline and make film« Stain with H d, E Count 
100-200 spermatozoa and estimate percentase normality 
standards) ® 

3 Evaluation of results Difficult because 
(a) Fertile semens vary enormously and 
(ft) Not enough known about the limits of normal 


The present figures of normality are drawn from Lane Roberts and should 
be regarded as tentative In the pre^nt work standards different from Lane 
Roberts ha> e been adopted 


Investigation 

Average normal 

Arbitrary limit 
(L Roberts) 

Arbitrary limit 
adopted 

\ olumo 

32cc 

Under 1 c c 

Under 0 5 c c 

Motility 

70% immediate 

y 



4(t% at 8 hrs 

f 

Under 40® 


30% at 24 hrs 

1 


Density 

too million/c c 

1 60 million/c c 

Under 30 million/c c 

ilorpbology 

90% nanwal 

Under 80% 

Under 60% 
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tiNDisos IN 200 Cases 

rofmiif — Under lee 15 cases (7 5 per cent ) None of these showed 
SO per cent normal niorpholopj 

MoliUUj — 20 condom ppccrniens none showed nn> inotihtj 153 glass 
Hjjccimens (excluding nroospermw) 


Af» 

1 (.MSOS choniHf' 

CaMM slionmg 


‘ <ome motilitj 

( ) 

no motility 

Proportion 

0 C 1 M 1 

25 

3 

9 1 


14 

7 


12 l«hr« 1 




IH J4 lira 1 




l5.Vn.)wn I 

M 1 

23 

^ ' 


Normal motilitj (40 per cent motile at 8 hours) J4 suitable cases normal, 
I'l cfi'ies , abnormal, in cases 


IlFNblTX 200 C4SFS 



So of <•*•<**. 



million* c c 


80®o normal morphology 

Alooilirnni'i 

Unto 2 


14 A 

3 5 

80 

3 


1 • 1 ‘ 

AO 




7 0 



SI 

JAO 


Owr (0 

lOi 

51 0 

“ 


Mori iiolooi 


Over 80 per cent normal celU 
Under 80 per cent normal cells 
50 “ normal ” cu'sc*! 

150 " abnormal ” cases 

0\cr 50 per cent normal cells 


50 cases (25 per cent ) 

150 case* (7o per cent ) 

Mean \olurae = 3 50 c c 
Mean densitj *=155 milhon/c c 
3Ican volume =2 98 c c 
Mean density = 67 million/c c 
128 cases (64 per cent ) 

72 cases (36 per cent ) 


Fival AssAi OF 200 Cases by Our Staxdabds 


Total “ fertile ” cases 
Total “ infertile ” cases 
Cases excluded for volume onij 
„ , , motilitj only 

„ „ , density only 

„ „ „ morphology only 

, ,, ,, combinations of above 


97 (48 5 per cent ) 
103 (51 5 per cent ) 
1 
5 
20 
25 
52 


103 


35 


CHABtEs Wells 
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CHAPTER LI 

IMPERFECTLY DESCENDED AMD MISPLACED TESTICLE 

D evelopment and descent — T he testis i® developed from the 

mesohlastic tissue to the outer side of the WolfBan body belimd the 
peritoneum in the upper part of the cojlomic cavity This mass is 
known as the genital ndgo and as it increases m size it is provided with a 
mosentciy — tlie urogenital niesenterj — winch extends downwards towards 
t!ic grom In the fourth month the embrjonic muscular tissue of the abdominal 
wall bulls into tins mesentery and expands it witli tissue which is partly 
uui<iru}ar am? pirtJj fiheous Above this becomes attached to the lower pole 
of the rudimentary testis while below it grows dowTiwards as a solid fibre 
muscular mn«s known as the gubernaculum which extends until it reaches 
the subcutaneous tisisuc of tlie scrotum As it invades and grows through the 
abdominal wall it carries with it a funnel sliapeil protrusion from the periton 
cum a coloring of tnnsrersahs fascia and a layer of muscular fibres which 
form tlie cremaster the mtcrcolumnar fascia and the fascial layers of the 
low er abdomen The guberniculum is thus an actnely grow mg mass of fibrous 
and muscular tissue attached above to the testis and below to the scrotum 
carrying before it a prolongation of every layer of the alcloramal wall and 
draw ing w tth it the pcntoneimi from the ihac fossa on which the tcstis is dragged 
like a log on a sledge Tlie descent of the testicle takes place during the 
hter months of fcctal life and should be completed by birth or shortly after 
It will thus be seen that the descent of the testis is intimately associated 
with its development Failure of this process will result m imperfect descent 
and IS likely to be accompinied by delayed or imperfect development 

Arrested descent — Tiie descent of the testicle may be arrested at any level 
between the abdominal cavity and the scrotum An imperfectly descended 
testicle 18 often very mobile thus at one examination it may be in the inguinal 
canal while on another occasion it may be at tlie external ring or below it 
or it may even hav e retracted wjthin the abdominal cavity Several examina 
tions may be necessary before a correct estimation of its position and mobility 
can V>c Stwmwi It v% by w> measvs ww&omwwwv Cat a. paCvewt to be tfewt to Ivotpvtal 
for an undescended testicle when it is not only palpable but with gentle mam 
pulation it may be coaxed down perhaps to its normal position 

Misplaced (ectopia) testis— It is important to distinguish between imperfect 
descent and misplaced or ectopia testis In the former there is some failure 
or fault m the development of testis gubemaculum or both v\hile m the latter 
the abnormal position is probably iletennined by some error m the attachment 
of the lower end of the giibernaculum Three varieties of ectopia are 
recognized — 

(o) The external where the testis passes beyond the external ring but is 
then directed upwards and outwards towards the anterior superior 
spine of the ilium or directly outwards into Scarpa s triangle It 
is not always easy to distinguish between this \anety of ectopia 
and an imperfectly desotmded (Hgan which can be made by manipula 
tion to pass through the external nng 
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<b) The inferior or perineal where the testicle after traversing the inguinal 
^ canal passes to the outer side of and below the scrotum to reach 

(c) The internal where the testicle is situated m front of tlie pubis close 
to the root of the penis 


The tunica vaginalis — The imperfectly descended testicle may bo provided 
with a closed tunica \aginalis or more commonlj this communicates with 
the peritoneal cavity by a patent processus vaginalis which may be wide or 
it may be small and difficult to recognize In the former case there vull pro 
bably be a definite hernia m the latter there is a potential hernia In cases 
treated by operation a hernia or potential hernia is present m the majority of 
cases probably about 80 per cent 

Physical characters of the testis— Usually the imperfectly descended testicle 
IS softer than normal and m unilateral cases it will be smaller than the fully 
descended organ In bilateral cases both testicles as a rule will be small The 
testis is usually suspended from the parietal tunica vaginalis by a mesentery 
which encloses the vas and the spermatic plexus Often the epididymis is only 
loosely connected with the body of the testis by a short peritoneal fold 

Testicular function — The question of function of an imperfectly descended 
testicle 13 of great importance It may be stated that the secretion of hormone 
(androgenic function) usually is normal but it is otliorwise with spermato 
genesis Southam and Cooper after careful histological examination of a 
number of excised testes concluded that the structure of the retained testis 


m adolescents was very similar to that of the scrotal organ m early childhood 
They concluded that development was delayed rather than absent and that 
the scrotal position at puberty was essential for full functional development 
Even before puberty the testis may occasionally show some evidence of 
atrophy, and after puberty histological examination shows tint either failure 
of spermatogenesis or atrophy of the gland is practically certain 

It follows that an adult with bilaterally undescended testicles with very 
occasional exceptions will be sterile The reason for the necessity of the 
scrotal position for full functional development is obscure but sev eral theories 
have been suggested One view is that when the testis is within the abdomen 
or in the inguinal canal it is subjected to repeated slight alterations in pressure 
owing to the respiratory movements and that this slight but constant trauma 
has an adverse effect Another suggestion brought forward bv Crew (1922) 
is that the temperature m the scrotum is slightly less than w ithin the abdomen 
and that this lower temperature may be necessary for the final stages of 
development These certainly appear to be very slight causes but a slight 
cause acting continuously over a long time may have a v ery great effect upon 
a delicate structure such as a developing testicle 

Actual atrophy of the gland is usually attributed to repeated sbght injury 
due to the action of the muscles especially those that flex and extend the 
nip joint i'ull flexion of the joint must jar the testis when m the inguinal 
cana and occasionally m young adults walking a comparativelv short distance 
may produce a severe and disabling attack of traumatic orchitis Inflammation 
r(^ any other cause will have a similar result It may thus be taken as 
certain ^th possible exceptions that unless the testicle has reached the 
Ilf P"^>«rty or shortly after the spermatogenesis will be 

f “ OM testicle only is 

K function will be earned out by the normally placed organ 

but If both are undescended stenbtyrs probable ® 
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Delayed descent— Tltough the descent of the testicles should be com 
pletcd by the end of fcctal life it is a \ieH established fact that normal spon 
tancous descent mav occur at a much later date The question of late descent 
has been miostigntcd bv R E Smith (1941) who systematically examined 
a large number of schoolboys between the ages of 9 and 19 years He found 
that m ft largo senes imdeseended testicles are less common as age increases 
He al 0 quotes a senes of cases reported by McCutcheon (1938) who found 
that in 1 bis boy s oi er the age of 15 only 13 or 0 8 per cent had imperfect 
descent of one or both testicles while of 3 386 under 15 m as many as 315 or 
9 4 per cent descent was incomplete The dividing line betw een the two groups 
IS about the age of 14 and thus 11 E Smith concludes that puberty is a common 
time for late spontaneous descent 

Function m relation to descent— It has already been shown that for full 
functional dc\elopmcnt it is necessary for the testicle to be in the scrotum 
and that the final functional development takes place at puberty These 
facts are of the greatest importance when the treatment and especially the 
inoit deairable ago for treatment are under consideration 

The tetlology of imperfect descent — It has long been the opinion of the 
writer that there are two important factors ;n the cetiology of imperfect 
descent (n) a developmental factor and (6) an anatomical factor that is 
some anatomical condition which mechanically prevents complete descent 
and that this anatomical cause might be secondary to or occur with the 
dev elopmcntal failure Recognition of these two factors is of great importance 
m deciding upon treatment for if there is some anatomical cause which prevents 
descent opcrativ e treatment to deal with the anatomical cause will be necessary 
On the other hand if tliere is no anatomical cause to prevent descent and 
the condition is due to developmental failure either spontaneous descent 
may occur or hormone treatment Rhould be used in the hope of aiding and 
Btiinulating the developmental process Usually however the two factors 
coexist tiiough in some the anatomical factor may preponderate to a very 
great degree while m others the condition may be almost entirely develop 
mental One may deduce from this that m some cases operative treatment 
alone may be indicated in others hormone treatment alone may succeed 
while m others a combination of tbe two methods will give the best results 

The most frequent anatomical condition which interferes with full descent 
IS the presence of ft hernial sac which may vary in size from a large congenital 
hernia to a narrow patent funicular process Its effect can often be demon 
strated at an operation by the great increase in the mobility of the testicle 
m a downward direction which fb/fons removal of the sac 

Another common condition is the presence of one or more thickened bands 
of fascia in the sheath of the cord These are probably secondary to the high 
position of tlie testicle and occasionally may be due to slight and repeated 
trauma Complete removal or division of these bands must be earned out 
before the testis can be brought down into the scrotum 

Occasionally after removal of the hernial sao and division of any fascial 
bands an attempt to bring tbe testis into its normal position may be frustrated 
bv the shortness of the vas This is unusual before puberty but m the c^e 
of older patients it would seem that the rapid growth of the patient at this 
ac^e IS not accompanied by a coiresponding increase in the length of the vas 
Fortunately in many cases it is possible to mobilize the vas and thus to enable 
the testis to be brought to its correct position Another uncommon condition 
1 , shortness of the veins JIuch of what has been said about shortness ol the 
vas applies also to the veins The vessels may also be mobilized to a certain 
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extent, but great care and gentleness are necessary, for any injury to tlie 
blood supply is likely to lead to atrophy of t!ie gland Thickened bands m the 
sheath however may be confused with shortness of the veins Abnormal 
attachment of the gubernaculum may also mechamcallj interfere with descent, 
but in these cases when the testis emerges from the inguinal canal it tends to 
pass outwards into Scarpa s triangle or outwards and upwards towards the 
anterior superior spine They should therefore be regarded as cases of ectopia 
rather than of imperfect descent 

In cases of serious deformity of the urogenital organs such as ectopia 
\esic£e and the more extensive cases of hypospadias, the testicle, for obvious 
reasons is often unable to descend 

While considering letiology it must be mentioned that, m rare cases, a 
condition indistinguishable from iroiierfect descent may be acquired Tlie 
following IS one of two such cases seen by the writer — 


About a jear beforeadnHssjonlDbo'ipUftl D W agetllO while working ns a nawyer. strained 
himself severely while 1 elping to lift a tree trunk weighing about 8 c»t He felt a sudden pain nnd 
had the sensation of something slipping in his groin On examining himself ho found that the left 
testicle bad disappeared from the scrotum At tl e same tune or shortly nflcnvnrds n su effing 
appeared in the left groin The potient a sensihle well developed lad was certain that, until the 
acci lent both testicles had been present m the scrotum and that they were equal in size , also 
that he had nev er been ruptured or at any time hail any swelling in the groin IIis father nnd 
mother wore both interviewed and they were both cmphotic that during infancy nnd childhood 
both testicles had been present m th© scrotum The retracted testicle had nev er returned to its 
normal position On admission a small hernia protruderj from tho external ring nnd the testicle 
which could be felt in tho inguinal canal could be mnnipul itetl down to the external ring but could 
not be made to enter the scrotum The right testicle was nonnal nnd the left side of the scrotum 
was well developed At the operation tho condition was exactly that of n typical imperfectlj 
descended testis with a large tunica vagmatis and awidepatcnt funicular process Tho explanation 
18 probably that the sudden scram cawsM excessive contraction of tho abdominal muscles associated 
with overaction of the cremaster Tho latter drew th© testicle up into tho inguinal ennui while 
the former forced tl e bowel into the patent funicular proccK-s Tho pressure of tho hernia tJien 
mechanically obstructed the return of the testicle By the time of the operation n v ear after tho 
injury secondary contractions of the fascia: and soft parts had occurred so that tho oppenraneoof 
a congenital imperfectly descended testis was produced 


It IS possible that a somewhat similar course of e\ ents might occur in young 
children and escape notice at the time 

Complications ol imperfect descent-— A number of complications which may 
accompany or are caused by imperfect descent of the testicle are of importance 
since they may cause symptoms w Inch direct attention to the deformity, and 
also because it is often necessary to bring them to tho notice of the parents 
when informing them of tlie necessity for treatment Failure of full functional 
deyeJopment with eventual ATROrm and itBRirtA hav e already been discussed , 
but It may be mentioned that an ibtebstitial iiervia is occasionally found 
rhe«=e hennas are explain^ by the presence of the testis in the inguinal canal, 
where It forma an obsloole to the descent of tho contents of the sac towards 
„ the pressure withm the sac which is forced out 

le the s t uyers of the abdominal wall Most commonly this occurs 

The diagnosis distinguished from a hernia 

® atertricSX"ert.r^^^^ “> p™bah.hty of 

peritoneal cavity T"? i “ '''® “‘o ‘ « 

-the actual cause of ‘i 

or It may be due to a Wow ‘“u','*’ S' ™vilar action 

J muw, tne testis being less mobile than when normally 
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sH'.pcmlctl m the scrotum These attacks are often verj disabling and may 
bo brouglit on b> quite tn\ial causes The attacks of orchitis hasten on the 
procesN of fttrofilu Orchitis or epidid\ mo orchitis may also occur in an 
iinpcrfectK descended testis as the result of the usual causes of these troubles 
c«i)ccnlK a gonococcal infection In such a case if the right testicle is retained 
\Mthm the abdominal ca\jt> an attack maj closely resemble appendicitis 
Torsion of the testicle or more exactly torsion of the spermatic cord 
though it ma\ occur in a scrotsl testicle is more common nhen the organ is 
imdesccndcd The tnist of the coni takes place nithm the tumca lagmahs 
The habihtj of an imperfectly descended testicle to this trouble depends upon 
the fact that it is usually suajiended by a mesentery which contains the sperm 
ntic \esscls as well ns the ^as and its artery The mesentery is often long and 
narrow so tliat rotation can easily take place The symptoms are sudden 
onset of \ery sea ere pain accompanied by cedema and redness of the surround 
mg ti'suos which may completely mask both the testicle and surrounding 
structures With tins there ma\ be constitutional disturbance shown by 
vomiting ptTcxia anti incren«c<l puKc rate The diagnosis may be difficult 
csivcinlh when it is not known that Ibe testis is imperfectly descended The 
condition may closely resemble a strangulated hernia especially when the 
tedema of the scrotum and adjacent tissues gives rise to a brawny swelling 
from winch it is impossible to differentiate the testicle Otlier cases may 
closely resemble an acute orchitis Gangrene of the testis may occur and its 
remosai is often necessary 

It is usually stated that an imperfectly descended testis is more babl© to 
MtLicvANT DISEASE tlian the fully descended organ This is doubtful and 

f mblished statistics \ary «o greatly that a consideration of them does not 
lelp one to amic at a definite conclusion The irriter has seen three cases 
m winch a malignant neoplasm has developed in an imperfectly descended 
tostjcic m one of which the tumour appeared three years after a successful 
orcludopcxy , but he has also seen three cases m winch there was malignant 
di‘ica«e of a fully descended scrotal testicle wliile the gland of the opposite 
side though undcscended showed no sign of disease 

Symptoms and signs— In infancy and early childhood symptoms are usually 
ab ent Indeed it is surprising liow frequently parents are unaware of the 
deformity until their attention is drawn to it after an examination by the 
school medical officer Occasionally the condition is first recognized when 
treatment is sought for a hernia or hydrocele Traumatic orchitis and attacks 
of pam are unusual before puberty and at an earlier age the testicle is unlikely 
to be injured by a direct blow Rarely torsion of the spermatic cord may be 
the first intimation of the condition 

After pubertN the symptoms may be severe especially attacks of disabling 
pain and orchitis either traumatic or infectne In older children or young 
adults treatment may be sought for cosmetic reasons or treatment may 
haie been advised to enable the patient to enter one of the Services or some 


^^^'occasionally imperfect descent is associated with obesity or with Frohlich s 
81 ndrome (dy strophia adiposogenitalis) The trouble then is usually bilateral 
but B E Smith found that m four out of fiv e bilateral cases of this tyqie both 
testicles descended spontaneously just before puberty avhich was delayed 
In a further unilateral case an operation for ^rnia at 8 | years was followed 
bv spontaneous descent three years later Thus the prognosis &s regards 
spontaneous descent is not unfavourable though it is doubtful whether the 
spermatogenic function will develop 
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Diagnosis— The diagnosis of imperfect descent as a ruie presents no 
difflSy, but It IS important to distinguish it from spastic retraction of the 
"Sicle - or retractile testicle In children the cremasteric reflex is generally 
^ell marked, but sometimes it is so greatly increased that the slightest touch, 
or e\en simple exposure of this region, will cause the testicle to be drawn up 
into the inguinal canal or e\en to disappear altogether into the abdominal 
cavitv These may be diagnosed as imperfectly descended testicles and sent 
to hospital for operation The scrotum, however, will be fully developed, 
suggesting that the testicles have at times been m the correct position, and 
frequently a history may be obtained from the parents that this has been 
so The diagnosis will be cleared up by repeating the examination on several 
occasions and when the testicle can be coaxed by gentle manipulation into 
the correct position, full spontaneous descent can be expected 

Prognosis — Having excluded these cases of spastic retraction, we have to 
consider whether it is possible to recognize those cases m w hich spontaneous 
descent will occur R E Smith concludes that obesity is a favourable accom- 
paniment and that in these cases descent usually takes place before puberty 
He found that bilaterally undescended testicles nearly always descend before 
puberty and approximately 50 per cent of unilateral cases descend at about 
puberty For full functional development the glands should tlien be in the 
scrotum Both the date of puberty and its duration vary, but twelve years 
may be taken as the average age of the onset By this time many of the cases 
where spontaneous descent vmU occur show signs tJiat this is happening Gentle 
manipulation may bnng the testicle to the upper part of the scrotum, and if 
there is no evidence of hernia and no tight band can be felt which will hinder 
descent such cases may be left to Nature On the other hand, if a definite 
hernia or hydrocele be present, or if there be thickening of the spermatic cord 
suggesting the presence of a funicular process containing fluid, or any band 
can be made out which definitely becomes tense on the manipulation, then 
spontaneous descent is very improbable and operation will be indicated 

Treatment — Cases of external ectopia where the testicle on leaving the 
inguinal canal tends to pass outwards into Scarpa’s triangle or upwards and 
outwards superficial to the external oblique, are usually accompanied bj a 
potential or actual hernia They require treatment on the same lines as an 
undescended testicle w here there is some anatomical condition w hich hinders 
descent 

When discussing treatment with the parents, especially in those cases 
where there have been no symptoms and when the condition haa been dis- 
covered on routine examination by a school medical officer, one is often asked 
why any treatment is necessary They should then be told of the complica- 
tions and sequels which have been mentioned, particularly the failure of 
spermatopncsis and the probability of atrophy They should also be told of 
« ^ y rejection for one of the Services or other occupation where 

a meclical examination is required 

r,T,A\u^i pointed out that descent and development are closely associated 
anatom, narS? “ * developmental factor and an 

instance Where there is a definite anatomical cause, a hernia, for 

be necessarv removal of the sac or other anatomical cause will 

alone is unhkel JJn wholly or mainly developmental, operation 

Ts indicated ^ hormone trLtment 

extmcrof°tlie anter^^I^^" f Smith and Engle showed that injection of 
or lobe of the pituitaxy produced in animals a growth of all 
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the tissues of the testis as y ell as of the perns and accessory glands These 
extracts are very unstable, but similar results are obtained mth the gonado 
tropic hormone found in the urine during pregnancy and probably denred 
from the placenta 

A W Spence and E F Scowen m 1937 appbed these facts to the treatment 
ot imperfectiy descended testicles with a considerable degree of success Since 
then this treatment has been widely tried The hormone certainly does lead 
to an increase m the size of both the teates and the external genitals, to such 
an extent that its elfect in this direction has to be carefully watched Indeed 
bj some its success in bringing about descent has been attributed to the 
increase in weight of the testes 

In a recent hst of cases treated by gonadotropic hormone recorded by 
Spence and Sconen, m nhicb eases of spastic retraction are excluded of 
38 bilateral cases 18 descended, and of 27 unilateral cases descent occurred 
m 9 Eleven of the remaining cases uere treated by operation and in all 
there vas some definite anatomical obstruction to descent which could only 
be dealt with by eui^ical measures R E Smith states and this view is held 
by others, that those testicles winch descend with liormone therapy are usually 
those which would descend spontaneously However, the fact that we have 
to deal with both a developmental and an anatomical factor which coexist in 
varj mg de^es suggests the desirabihty of a combination of operative treat- 
ment with norraone therapy 

With certain exceptions, for example when the operation is undertaken 
for a definite hernia rather than for the undescended testicle, tbe ideal course 
would appear to be to gi%e a course of hormone treatment some time before 
piibert) If the testicle descends, well and good but if it does not descend, 
and if manipulation still shows the testicle to be insufficiently mobile, then 
the operation of orchidopexy should be carried out, preferably at about the 
age ot 10-12 years 

A recent account of the anatomy and physiology of the undescended 
testicle together with the indications for, and the results of hormone treatment 
wull be found in a monograph on ‘ The Management of the Undescended 
Testicle,” by P M F Bishop (1945) He lays emphasis on the fact that 
endocrinology and surgery are not rival methods of treatment but that, in 
order to secure the best results they should be used m close co operation He 
considers that hormone treatment should as a rule, be carried out when the 
patient reaches the age of nine years and advases that 500 international units 
should be injected once or twice a week until a total of 4 000 units has been 
gi\en If considered necessary a second course of treatment be gnen 
after a short interval, or larger doses and amounts may be used He al«o 
advocates a preoperatiie course of treatment in most cases even when a 
hernia is present, not only to aid development of the testicle but aI«o m the 
hope of overcoming any shortness of the spermatic cord 

R E Smith also advises a course of post operative hormone treatment m 
the hope that this will help the growth of the testicle and so maintain it m 
its new position 

Operative trfatviext — Three opentue measures liave been employed 
(I) excision of the testicle, (2) abdominal replacement (orchido ccelioplasty) 
m which the testicle is returned to tbe peritoneal cavity , and (3) orcJiidopcxy 
m which the testicle is transplanted to its normal position m the scrotum Of 
these tlie method of choice is orchidopexy^ Excision is occasionally indicated, 
for instance, in cases of mahgnant disease, for unilateral cases particularly 
in young adults, where the testicle is hopelessly atrophied or undeveloped. 
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or where, the other testicle being normal, the undescended organ cannot he 
brought doAin to the scrotum Hephcement within the abdominal ca\ity is 
very ^rarely performed, and should be reserved for occasional bilateral cases 
in which It \L been found impossible to bnng the orpns doii n to the Rcrotum 
An important preliminary consideration is the best ap for orchido]mxy, 
and very different views have been held The essential facts arc (1) That 
for full development of the testis including its spermatogenic function, the 
gland must be m the scrotum (2) This final development takes place at puherp 
(3) That before puberty sjmptoms and complications are unusual, but alter 
Wberty these are both likely to occur and the testicle soon undergoes prophy 
Puberty is thus the important period and hence the ideal time would appear 
to be ]U5t befoie puberty It may be argued that some cases of spontaneous 
descent occur during puberty or, indeed, shortly afterwards, but carefu 
examination and gentle manipulation, especially if repeated on several 
occasions together with the result of a course of hormone treatment, will, ns 
a rule enable the surgeon to form a very good idea ns to the cases m which 
spontaneous descent may occur 

Operation is indicated m younger hoys, between the ages of fi and 12 years, 
when some complication, especially a hernia, is present Under the ago of 
6 years it is usually best to remove the hernial sac 
and leave the testicle in the hope that natural 
descent may occur If this does not happen, the 
testicle can be dealt with at a Inter ago 

Orchtdopexy — In this operation the testicle and 
cord are exposed , the licrnial sac is removed and 
any other anatomical hindrance to descent is 
dealt With , a bed is prepared m the scrotum, and 
measures are taken to keep the testis m position 
The last is a most important part of the operation, 
for there is a remarkable tendency for the organ to 
retract to its former position 

In Irons septal orm^dopexy {Ombredanne)^ which 
will be described in some detail, the undescended 
testicle 18 brought through the median scrotal 
septum to the opposite side, vihich is occupied by 
the normally situated organ (Fig 282) The 
advantages of this method are that no sutures are required to fix the testicle 
in the scrotum and that any tendency to retraction is overcome bj' the sejitum, 
since the smalT opening made ibr the passage of the testis contracts immedi 
ately afterwards and opposes for an indefinite time any tendency for it to 
return to its original position 

s'RRl^-r to that used for a hernia operation is made to expose 
the external oblique and the external abdominal ring The inguinal canal 
13 opened up and the internal oblique is retracted in an upivard direction 
ihe cremaster is torn through to expose the spermatic cord enclosed in its 
lasciai sheath Ihis is freed and drawn from its bed when gentle traction 
testis enclosed in its tunica vaginalis into view The fascial 
+ 1,0 fir, preferably over the veins and the cord is spread out over 

^ ® defimte hernia the sac is soon found, but a 

process may be difficult to identify when the sac is thin and 
intAii veins are partially mvagmated 

from 4e ?unira difficult , but it must be freed from other structures 

from the tunica vaginalis below to just above the internal ring Just above 
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the internal ring the peritoneum is firmer and mote elastic than the thm and 
frnble poritonouni of the funicular process and it is hero where the vas turns 
inwards awnj from the vessels that the upper ligature should le applied 
As suggested bj T) rrell Gra> it is aUo possible bj putting shght traction on 
the cord and introducing the tip of a finger into the estrapentoneal tissue 
to mobilize tlio las and also the \essela and thus to make it possible to biing 
the testis dow n into the scrotum n ithoui tension The sac or fimicuHi process 
IS also ligaturwl and diiided just aboie the tunica vaginalis and is removed 
(Fig 283) All tense bands m the sheath are divided so tint the testis is now 
attached above onlv bv the vesscK and the vas Throughout the opervtio 



Tt e SAC ^ ecpnrateil from the speimaV c cor 1 Its upper 
en<I has been 1 gatu e I and d v de J 


these structures iiuist be treated mth the greatest care and gentleness Any 
injurj or undue tension mil obstruct the blood supply and lead to atrophy 
The lower end of the tunica vaginalis is seiz^ and the fibrous remnant 
of the gubemaculum put on the stretch Firm traction will tear this away 
from its scrotsl attachment and also avulse any bands passing outwards to 
Scarpa s triangle or inwards towards the pubis Tins fibrous mass is now 
transfixed and ligatured just below the tunica vagmabs care being taken to 
make sure that a downward loop of the vas is not included The ends of this 
ligature are left long and are secured by a pair of Spencer \\ ells forceps (Fig 
284) It will now be possible to bnng the testis down to its correct position 
The median raphe of the Bcrotura la identified and a short incision is made 
into the ceUular tissue of the opposite side (Fig 285) ^^lth a blunt dissector 
and the tip of a finger a bed is prepared between the septum and the normally 
placed testis The closed ends of the forceps holding the ends of the ligature 
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are pushed through the — "^ge" 

the haudle is tvith a taife and through 

it fon\ ards into the scrotal m ^ ^ ligature secured 

this the point f ‘he foreeps IB pushed ^ 

Ipt'upTehaSto 'Si ;“f the testicle Partly hy pulling on the 
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Tl e fil rous lower attachment has been d v ded and 1 gatured and the 
ends of the long I gature secured by Spencer Wells forceps An me 3 on 
n the scrotum has been made on the opposite e de of the med an raphe 


end of the 1 gature and partly by manipulation from above the testis is 
drattn doitn along the track thus made (Fig 286) When it reaches the septum 
the small opening gradually dilates the testicle sbps through and the aperture 
in the septum immediately contracts and thus prevents retraction The 
ligature is cut short and the testis is now in its prepared bed The scrotal 
V ound 18 closed with a few silkworm gut sutures the incision in the external 
oblique is sutured and the wound in the groin is also closed In bilateral cases 
the most favourable side is selected for the first operation The patient is 
seen and examined at the end of six months and if the first operation has been 
a success the same proce lure is earned out on the opposite side 
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Tj’rreU Graj, after freeing and mobilizing the testicle as described abo\t 
made a bed m the scrotum by forcing the index finger do^imard^ from the 
inguinal canal \\ hile the finger is m position a needle threaded i\ ith salmon 
gut IS parsed from without through the scrotal bed to the inguinal canal 
the finger acting as a guide The needle is passed through the tunici albuginea 
and then again guided bj the finger, pierces the scrotal bed from withiu 



Pit f85 

The forceps ha\e been introduced through the inguinal canal and tie 
soft tissues ia that the points press iqion and push fomncds the scrotal 
septnin 

outwards m close pro\imit3 to the entering stitch Pimll}, the needle js 
passed through the skin of the inner side of the thigh and is tied over a 
small toil of gauze This pte\ents retraction while the stitch is m position 
but it has to be remoi ed in ten to fourteen days 

Betan 3 operation — ^The hernial sac is removed, the testicle freed and 
mobilized and a bed prepared in the scrotum bj the tip of the finger Tl»e 
conjoined tendon is then sutured to Poupart's ligament in front of the coni 
and a purse string suture is inserted through the neck of the scrotmn, taking 
up the superficial fascia and the jallats of the external nng Tlie aponeurosis 
and the skm are sutured in tlie usual na> 
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Torek's operahon— The testicle and cord having been freed and mobilized, 
a bed is prepared m the scrotum and is packed with gauze An incision about 
Urn loLls made in the scrotum on to the gauze pack A second similar 
incision IS made on the inner side of the thigh where the testicle can brought 
without undue tension After the posterior lips of the scrotal and thigh 
incisions hare been sutured together the testis is brought down through the 
scrotal incision and is Bxed to the fascia lata by two or three sutures which 
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T1 e testicle has been drawn through the opening in the septum 


take up tlie tunica albuginea The anterior lips of the thigh and scrotal u ounds 
arc now closed 

The second stage of the operation when the testis and the scrotum are 
sepirated from the thigh and both uounds are sutured, is carried out after 
an inter\ al of tv, o or three months 

Post operatn e symptoms and complications after orchidopexy are both 
in requent and not serious Occasionally a hsematoma may develop, and this 
may sometimes become infected The after-treatment 13 on the same lines 
as that adopted after a hernia operation 

liesulU—ln an ideal result three conditions should be fulfilled (1) The 
testicle should remain in its new position (2) All complications should be 
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cured and all 8\mptoms be rehcvcd (^) The te^tjs sliould mcrea^e m size 
and de^ elop its normal functions itb legar i to the fii I of t he^e conditions 
the testicle does remain m the scrotum in the ^p-eat roajoriti ot eases and as 
regards size consistencj and mobiht\ become^ mdi tm^u hable fi-ora the 
normalh descended organ As regards comphcati ns an I svmitonis it ma\ 
be confidently stated tliat any complication ■^ucli as hernia ) \ drocele or attacks 
of orchitis inll be cured As regards the tlur I condition it !>> naturally \ er\ 
difficult especially ulien the trouble has been unilateral to speak positively 
as regards the function of spermatogenesis but when anatomical de\ elop 
ment is perfect ifc is higlily probable that functional development is also satis 
factory Formerly the results of orchidopex,j were very poor largely omn» 
to failure of recognition of the importance of thoroughly freeing and mobilizing 
the testicle and also to attempts to suture the testicle in its new bed thus 
running the risk, of causing an orchitis likely to end in atrophy 

For instance in 1008 L B Rauling investigated the results of orchidopevj 
by the older methods in 40 coses Of these 4 were fair results 3 promised 
favourably 8 u-ere not traced and So u-ere failures McAdara Eccles m 
1903 arrived at very similar conclusions TyTreJl Gray in 1930 investigated 
the results m 31 cases He obtained a perfect result in 60 per cent poor result 
in 16 per cent and atrophy in 10 per cent Southara vTitmg in 1927 on 50 
operations in which a very similar method was employed had a successful 
result m "2 per cent and failure in 28 per cent 

The writer in 1924 investigated the result of the trans septal operation 
m 50 consecutive operations The patients were eramined between one and 
two years after the operation and the results were classified in three groups 
(o) The testicle is approximately the same size and consistency as the normal 
one it IS freely movable in the scrotum and there is no induration around 
it or the spermatic cord 35 cases or 70 per cent (6) The testicle is of normal 
consistence but is either slightly sraaUer or situated at a slightly higher level 
than Its fellow 8 cases or 16 per cent (c) Testicle is soft and flabby or atro 
phied Thesearefailuresof which there were I cases or !■< percent A second 
senes of 50 cases investigated a few years later gave almost identical figures 
These results are certainly a great improvement on the results of the old 
operation and it may be hoped that with the combination of orchidopexy 
and hormone treatment future statistics will show furtlier improiement 
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CHAPTER LII 

TUMOURS OF THE TESTICLE 

T his chapter includes an account of the tumours of the testis and its 
intimate coverings , in addition to a description of testicular neoplasms 
a brief note is appended relating to the infrequent tumours of the epi- 
didymis, tunica \aginaljs and tunica albuginea which invest the organ. 

Testicular neoplasms constitute only 5 8 per 1,000 of all malignant tumours 
of males, and only one patient to every 1 ,500 male surgical hospital admissions 
(Hinman 1935) 

TESTICULAR TUMOURS 

In no field of surgical pathology is there greater confusion and disagree- 
ment than in the attempt to interpret and classify neoplasms of the testis 
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groups of tumour m respect of clinical course radio sensitmti and unnirr 
hormones 

Seminoma— This group of testicular tumours presents a distinct l»>to- 
logical appearance readil} recognized under the microscope the structure 
IS relatively homogeneous and composed of sheets of cells with finely gianuhr 
c\stoplasm and inth large somewhat rounded nuclei containing oroimueat 
acidophile nueieoh A fine stroma and a greater or less degree of lyniplio \ tic 




B lateral ecm noma of test eJe four veais elapsed bet een the remo al of eaci te t le 

from a man aged b (Vr Geoff eif Parle s tost ) 

infiltration are aho characteris-tic This tjpe of tumour corresponds uitli 
the s^mmome first differentiated by Chevassu {I90G) and recognized by 

Gordon Bell (192o) Deu (19’o) 'McDonald and Brodcn,(l£*il) 

Teratoma— All testicular tumours the histological appearance of winch 
does not conform to the seminoma type are referred to collectneh as terato 
mata m the histology of this group mixed tissues cartilage tubule formation 
and in a small number chorionic elements are found In a consecutue senes 
of 32 cases 14 proved to be teratomata and 18 were semmomata (Gordon 1 ulor 
and Till 1938) 
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Interstitial cell tumours arc \erj rare and constitute a class by themsehes 

^ Aec— Testicuhr tumours are more precocious than those of other 

orcans of the boch the ajrc incidence of the tumours of the Middlesex 
-enc^ (Gordon Taalor and fill 1938) corresponds almost exacth that 

puen \»\ Chc\a«su (l')OG) the aacrage age for the teratomata being 28 and 
for the «emmomata 40 \ears , i v 

Familial incidence— Testicular tumours ha%c been recorded m brothers 
(Ra%en, 1934) , a right testicular tumour 
nas found in twins (Champhn, 1030) 
It IS reasonable to think that a fcotal 
“ rest neoplasm might occur m each of 
iinio\ ular tw ms 

Bilateral testicular tumours — This 
condition is not very rare , Wejerbaciicr 
(1938) sajs I percent Bcdart described 
the first case m 1853, and m 1930 Lewis 
and Priestley were able to collect fifty 
cases of bilateral tumour from the 
literature Undescended testes are more 
prone to dual malignancy, which is more 
frcquentlj encountered m middle ago , 
children and patriarchs hna e occasionally 
presented themselves with this double 
threat to life 

Occasional!) a neoplasm originates m 
each testicle simultaneous!) (Grevillnis, 
1937 , Graves and Lawrence, 1942) In 
Graves and Lawrence s case ono testicle 
wcighetl over 880 gm and the other 
950 gm , the two tumours together 
weighed more than the normal weight 
of the liver , each was an “ embr)onal 
carcinoma ” In such bilateral tumours 
death has soon ensued 

However, the tumour usually appears 
in the second testicle a month or tw o after 
offerstMit on fAe ffrsf organ , fVrrsonk 
case (1932) was fortunately ahvc three 
)cars after tiie removal of two semino- 
niata In Gooflrc) Parker’s case four 
V ( an cl vp<.e(U>ctw ten the two 0 ])crations for bilateral seminoma (Parker, 1 038) 
Polyorchldlsm and tumour— Poggon (19?3> nn, onJj aWc to coiicet tiichc 
ca^cH of aiassorv testicle Handlev and Crawford (1044) have added several 
others includmg one of thtir own Svmconidis (1035), however, has actually 
^(oniMi n tiratoiiia of an atccssorv abdominal retained testis, the tumour 
Till ulmg n j>r« dominance of chorion epitheliomatous elements 
Orchitis ot mumps and testicular tumour— We)orbacher (1038) reported 
rr-/r"'* r"*'' *vsliH that datcil the beginning of testicular trouble 
ff .nfl riX V "'"nqw four and twelve montbs jireviousl), but in main 
(fu intirval h far nnd am relationship diihious 

" Middlesex Hosjntal scries (Gonlon- 
Tavlor n Iill, I 3S) a historv of injur) was obtained in 20 poi cent of the 
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ca^e-i ft figure «luch approMinatea the 17 5 percent found in Cairns s senes 
on the other liand an association of tnuma and neoplasm has been affirmed 
to obtiin m noarl} half the cases (’Miyata 1913 Fetter 1941) 

Injuries as duorsc as a blow on the testicle from a cijcket ball a hnocl 
from the shaft of a hand cart tlie kick of an infuriated lady and the body 
weight of a clumsy owner maladroitI> directed have been adduced as respoiis 
iblo incidents by patients and m many it is difficult to escape the conclusion 
that tfie sequence of events indicated beats a definite causal relationship 
Some of the cases which appear to hive had a clear traumatic origin have run 
ft hurricane course 

On the other hand sometimes an ajiparent causal relationship betv een 
iiijiirv and the development of a primarv testicular neoplasm seems definiteiv 



Fir 

Trr toms H stoli^rsl spprsrsnrM eth b t tho <l \ere ty of etr ot re 
vharaeterial c of th s t mour 


disproved This is well exemplified in a case of Sir James Walton which was 
Tcconnted by Cauns (1926) 

Cases — A man was wounded m the left thigh and low er part of the scrotum 
by a fragment of bomb dunng February 1918 Four months after the injurv 
the left testicle was found to be enlarged but the man refused surgical treat 
ment until July 1919 At the time of operation on the right side of the scrotum 
was a small isolated nodule in the dartos muscle alongside one of the scrotal 
scars resulting from the enemy injury of a year before The nodule was m 
no w ay connected with the right testis which was normal The nodule m the 
rigl t scrotal scar and the left t^ticular tumour showed the histological appear 
ances of a seminoma „ . , , , , 

The inference is that in this patient the testicular neoplasm was already 
present m the left testicle before any injury was received and that the scrotal 
nodule was due to malignant cells being earned to the opposite (right) side 
of the scrotum by a piece of metal to produce an implantation tumour 

Ceccarelli also records a case w here an injury to the scrotum caused sufficient 
36 a 
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dama< 7 e to necessitate ablation of a testicle an early seminoma was found 
m the'’ testis which must have been present m the organ before the injury 
In some instances a history is obtained that following a relati\ely slight 
injury a testicular tumour wlucli scarcely attracted the bearers attention 
before the trauma suddenly assumed very rapid growth 

Interstitial cell tumours of the testicle — Huffman (1941) found thirteen 
cases m the literature and added one of Ins own Somerford (1941) reported 
still another one of the cases was bilateral In a number of patients the 
malady is encountered m childhood and the testicular tumour is associated 
with the premature development of secondary sexual change Sometimes 
gynjscomasty is present One adult had suffered from impotence for some 
time and lioido returned after orcbidectomy (Hunt and Budd s case) 

In Somerford s case a boy of eleven years liad shaved his face for tw o } ears 
the secondary sexual changes ma> or may not undergo retrogression after 
orchidectomy 

Clinical varieties of malignant disease of the testicle — Type 1— Cancer of 
the testicle typically develops slowly insidiously painlessly relentlessly The 
organ is heavy the outline may be bossy no other disease causes such 
early or such complete loss of testicular sensation as does a new grow th There 
may be a hydrocele or even a haematocele The spermatic cord is at first 
normal but sometimes is thickened the vas deferens is never beaded as 
in tuberculosis but nodules of growth are very occasionally palpable in the 
spermatic cord On rare occasions infiltration of the spermatic veins by new 
growth has been felt 

The 1} mphatic glands in the abdomen are often inv olved earlj the inter 
communication between the juxta aortic glands is so free that a lump may be 
found on the opposite side of the abdomen to the diseased testicle although 
th© mass is more hkelj to be felt on the same side The tngutnal glands are 
rareh implicated unless the scrotal coverings are infiltrated by the testicular 
neoplasm The -pilot or FtrcAow© pfand m the left supra clavicular fossa 
maj sometimes show earlj enlargement 

The determination of a hormone m the unne is of diagnostic as w ell as of 
prognostic \alue A positive test for the hormone denotes the presence of a 
malignant testicular growth its absence baa no significance The seminoma 
IS associated with an increased excretion of the hypophyseal hormone the 
teratomata are often associated with an output of chononic hormone 

In some cases the testicle may be grossly enlarged (le teshcule du laureav 
ol I rench authors) on occasion attaining the size of a child s or even an adult s 
lead m otl ers such as Sir Hugh Lett s case the growth only measured 
- cm in diameter at the time of operation m others the dimensions are far 


AMiere the patient seeks advice when the growth is still of small dimen 
sions tlio precise testicular situation of the tumour is of diagnostic value the 
(rrnJtha'^df tu definitely separable from the lump New 

no ifsofiniiia + idymis are extremely infrequent and are always diagnosed 

refinemen!, of d,a°g“nli, 1“ tThf d*’'" ““y 

cases^enr ,n men 1 'a testicular neoplasm— Some of these 

sexual excesses tuicndn” contracted gonorrheea or indulged in 

to the testicle Md are p£m“5 ’'“"'‘‘'f' d " 

(traumatic group) hrst regarded as cases of traumatic orchitis 
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Tlie rate of growth may be incredibly rapid thus a merchant seaman 
presented himself with a gigantic testicular tumour which m about four 
weeks bad attained the size of an adult head Tins hurricane course may be 
encountered in neoplasms of a retained testicle as well as the normally descended 
organ A patient had an inguinal testicle shghtlj injured bv a fall from a 
waggon the te&ticle became rapidly swollen and painful and was removed 
b% the wTiter employing the Gregoire Chevassu technique Despite tlie radical 
operation the patient was in his coffin in twenty days from the operation 
in this patient tumours could almost be seen growing on the scalp and over 
the whole body on and under the skin (Gordon Taylor 1938) Frank Kidd 
operated on a similar case m which death ensued as dramatically fourteen 
day s from the operation 

Badiles patient presented him‘«e)f with gonorrhcea and a testicular tumour 
which had been regarded by several surgeons as of venereal nature The 
tumour unfortunately pro\ ^ to be a chorion epithehoraa the man died 
twehe days later with abdominal and pulmonary metastases {B^dlle 1930) 

A patient had contracted syphilis four years before and gonorrhcea a few 
weeks before coming under the writer s observation for a testicular swelling 
the man had also reccned a blow on the scrotum from a fille de joie 
the testicle grew with frightful rapidity and despite the fact that it was a 
‘•eminoma death occurred m four weeks (Gordon Taylor and Till 1938) 

Another man who had noticed a painless swelling of a testicle for one 
month experienced a sudden violent pain in the organ and some fluid was 
found in the tunica vaginalis two days later a still more violent pain in the 
testis necessitated morphia Surgical exploration revealed blood clot m the 
tunica vaginalis and trie testicle was found to be occupied by a new grOAvth 
(Pillon and The\enot 1935) 

Type 8 — A cUhical type chacacterited by slow testicular growth — This type 
emphasizes not only the occasional slow gtowrth of a testicular tumour 
but also the nonchalance of some patients A seminoma of the testicle 
enlarged painlessly for five years before sudden rapid growth brought the 
patient to the surgeon m another case a history of four years was given 
by “in airman who had apparently been little inconvenienced by a testicular 
tumour which had the dimensions of a good sized peir in enormous mass 
almost filling the abdomen was the means of bringing him under medical 


observation 

A parson v ouclisafed s history of a testicular swelling which had gradually 
increased for ten years (E Pearce Gould) Wakeley recorded the case of a 
sran sS R\gbt years in wliom a swelling of the right testicle had been 

present for eight years before admission to hospital Grevillius mentions 
three patients in his Scandinavian senes who liad know n the existence of a 
testicular swelling for ten fijleen and ta-nly years Tespeeliitbj before a sudden 
increase of grow tn declared itself 

-j-ypg 4 ^xhe primary growth remains unobtrusive in size or presents no 

compelling syroptoms~The metaslases nevertheless by reason of their raulti 
phcity their regional distribution their enormous dimensions or the arresting 

symptoms which they produce dominate the clinical picture 

PUL510^AB\ Type— The patient may present himself with jiulmonarj 
sv rantoms the condition of tlie testicle may hive failed to attract his attention 
and may only be discov ered m the course of routine general medical exnmina 
t.on The X ray appearances of pulmonary nodules secondary to a malignant 
neoolasm of the testicle are almost diagnostic ( cannon bill nodules) it 
r ?ell to bear m mmd Hugh H Tonnge (192G) assertion that multiple 


36B 
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tumour nodules m the lungs in a man below 45 years are almost pathognomomo 

*l?sonm pstimts belonging to this pulmonary group the testicular tumour 
only becomes apparent later in the conrse ot the malady In one such case 
reported by Gordon Taylor and Till the diagnosis was established by X ray 
examination of the thorax and by a very strongly positive Friedman reaction 

before any testicular change was apparent , , , 

Craren and Step art (1936) recorded the case of a boy ot fifteen years who 
complained of dyspncea pain m the nght shoulder and chest and a sense of 
profound fatigue after exercise A large mass was present in the chest yet 
the testes were ^ery atrophic Honever 10 000 units of prolan were found in 
a litre of urine only later were two small nodules found in one of the atrophic 

(b) Glandular enlaegeaibnt of neck axilla etc — Sometimes the 
nature of the glandular enlargement secondary to a primary testicular tumour 
has not been established until biopsy Gordon Taylor (1938) had one such case 
wliere there was no clinical enlargement of either testicle Gibson and Arnold 
(1932) record the case of a man of 20 years who first consulted his medical 
ad\ iser for a palpable mass m the left supraclavicular fossa After a lapse of 
time a more thorough clinical search revealed a small nodule in the upper pole 
of the right testicle 

(c) JIaugnant disease of the testicle simulates an acute 
ABDOMEN — In one case (Jayne and Jarrett 1943) the patient was admitted 
to hospital with a tentative diagnosis of perforated peptic ulcer The man 
had been at work till the onset of the abdominal pam which was found after 
death to have been due to a haemorrhage from a superficial metastasis m the 
lucr into the mesocolon and to the irritation of a small blood stained effusion 
in the peritoneal cavity 

(d) Gastbo intestinal symptoms — ^These on rare occasion bring the 
patient with a malignant testicle under medical observation A man of 
24 5 oars entered hospital for pain in the right hypochondrium and right renal 
an„le (lorantsas 1030) A careful investigation at the time of admission 
rcA ealed an abnormally small left testicle and normal breasts The ahmentarj 
tract was \rajed and the mans appendix appeared to demand removal 
he left hospital convalescent [ate] after this operation but six weeks later 
the patient returned on account of rapid increase in size of the previously 
small left testis The tumour was a chorion epithelioma and the disease ran 
T, hurricane course 

Another patient came with a complaint of vague gastro intestinal dis 
turbaiice ot six weeks duration Further interrogation and examination led 
to le (hscovery of an enlarged testicle which had been present for a year ' 

(e) liREAST HYPERTROPHY has On rare occasions been the earliest sign to 
attract attention (vide p 567) 

THE BACK may be the symptom which first brings patient and 
o®^her this may have been present for a considerable period before 
InteiTogation may elicit the information that a painless 
/.naPQ pTcsent Unheeded for some time In rare 

fimnnill „ ^,n} t Symptom and may be due to the 

^ luuiour to which no allusion has been made by the 
Ihe mi^m ZT' if* "'“f *>“’ ‘he pam In other 

fioine ahlioimli ^ "le-Y be due to osseous metastases in the lumbar 
o? Gilbert s fenos Pnm 6te"‘hs 'u bone were only present m 0 7 per cent 
Pain m the back is sometimes alleged to indicate the 
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imvswn of the infertor tern* cam bj metastases Finally laparotomy has 
oecavionall> disclosed an explanation for the lumbar pain b\ the dibcover\ 
of a saninoma of an abdorntwal testicle 

(g) Sexual pPECoerty — Sacchi records an interesting case nhere most of 
the 8% mptoms of sexual preeoeitj disappeared after the removal of an ah eohr 
carcinoma of the testicle The boy showed rapid physical and mental 
deielopment at the age of 5 years, his left testicle was removed at the age of 
^ y ears and the hair of his premature beard began to disappear within a montli 
The yoice again assumed a childish character and retrogressive change con 
tinned m the other secondary sexual characters 

(h) Otheb clp^ical phenomena predovhvate — A patient came under 
surgical notice for a suelling of the left side of tJe face and a discharge of blood 
from the nose The left superior maxilla after temov al exhibited the histological 
characters of a chorion epitheboma Subsequent investigation of the scrotum 
revealed a left testicle liaving the dimensions of a small tangerine orange 
Death ensued five weeks after the appearance of the facial swelling 

OyncFcomasly is not a very frequent accompaniment of testicular neo 
plasms but when present presages a chnica! course of the worst omen The 
condition was only noted once in a senes of 100 cases analysed by Gordon 
Taylor and Till (1938) Quinbv (1938) however refers to this state of the 
breasts as being fairly frequent Case« of chorion epithelioma most often 
exhibit this phenomenon yet Knss (1930) found gyniecomasty present m 
onU 0 7 per cent of this group 

The condition may be noted after the diagnosis of a teratoma of the testis 
has been clinically established or the phenomenon may betoken the efflores 
cence of metxstases on the other hand a transitory swelling of the mainm® 
and axillary gland« ha« been observed two months before any enlargement of 
the testicle (Cairns) Gymaicomasty may be unilateral or bilateral the breast 
change being sometimes more developed in one mamma The breasts have 
been know n to attain the size of fists (Hcidneh Fels and Alathias 1930) in 
this ca«e the nipple*, and areolie were pigmented and the secretion from the 
nipples was sufficient to necessitate frequent clianges of underclothing 

Histological examination of the breast tissue in cases of testicular 
gynscomastv reveals marked hyperplasia of the lactiferous ducts the latter 
are not only more numerous than is usual in the male breast but are lined 
by columnar cells exhibiting active proliferation Fat droplets hare also been 
noted m the cells and surrounding small celled infiltration 

In adtbtion to breast changes a testicular tumour may be associated w ith 
A iWcvlnm-ov*’ .VdTiWnfcvawvfAvsM? rfvf Ah#» w.hmb .tnaji nxlrihii A /veymmlnr 

ance of the clear swollen chromophobe cells whicli are usually related to 
pregnancy (Entwisle and Hepp 1935) 

Biological tests in malignancy of the testicle— In 1928 Aschheim and 
Zondek published their biological test for detecting the presence of gonado 
tropin m the urine of pregnant women It was soon discovered that certain 
tvpes of genital malignancy m women including hydatidiform mole and 
cbonon epithelioma might also give a positive reaction m the untie and that 
the same result could also be obtained in chorion epithelioma of the testicle m 
the male Heidricli and Fels (1930) were the first to report a chonon epithelioma 
of the testicle m a man of 3> years with gynascomasty in whom a positive 
Aschheim Zondek reaction was obtained berguson (1934) estimated qinnti 
tativelv the amount of gonadotropic hormone m the urine of patients with 
testicular tumour and endeavoured to correlate histology with hormone 
concentration in the urine 
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If test IS to bo utilized as a cntenon of the progress ol tlie malady it is 
iiiil^rtant tliat it be first performed before radiotherapy or orchidectomy 
The undescended testicle and malignancy—The percentage of cases of 
unilescended testicle m the mile population is reckoned at a shghth different 
figure bj \ anous obser\ ers but prol ablv in about 0 2 per cent of the male 
sex IS one testis imde«eended If the frequency of malignant disease of the 
testicle Mere in no way related to non descent of the organ then only 0 2 per 
cent of anj scries of testicular neoplasms ought to involve undescended 
testes Houever Gordon Tajlor (193S) fouml an undescended te&ticle to be 
the site of new growth in no less than 30 per cent of Iiis senes Dean (1935) 
inl35pereent Mijagi (1038) in 12-1 per cent Hmman (1933) m 12 2 per 
cent and Rubischow (19^0) in H per cent In an analysis of 1 371 malignant 
tumours of the testicle Rea (1031) found an undescended gonad to be occupied 
bj the new growth in no less than 10 per cent of his collected series that is 
to saj malignant disease of the umlescended testicle in his analysed cases 
was at least fift) times as frequent as it should be if maldescent earned no 
increased liability 

Further suggestive evidence of the special predisposition of the ectopic 
testicle to undergo malignant transformation is obtainable from Gilberts 
paper (1941) In patients with cancer of one testicle and unilateral crypt 
orcludisni the ectopic organ was the organ affected in 97 5 per cent of the 
cases 

Amongst patients with bilateral cryptorchidism and unilateral malignancy 
of the testicle 24 0 per cent subsequently developed cancer in the second 
retome<l testicle uliereas m patients whose testes were both m the scrotum 
malignancy in one was followetl by cancer in the other gonad m only 0 70 per 
cent Thus the frequency of bilateral malignant involvement of ectopic 
testicles IS thirty tw o times that of scrotal organs 

^ot without interest are the investigations of Pace and Cabot (1930) on 
t)ie histology of undescended testes removed from patients whose ages ranged 
between 18 and 67 years m no less than two and possibly three specimens out of 
twenty four tlie existence of unsuspected early malignant disease was revealed 
The paucity of cases of malignant disease in t^ticles brought down into 
the scrotum by orcliidopevy would appear to suggest that a protective action 
against malignant change in the otgaa attaches to operation successfully per 
formed 

The length of the interv al between orchidopexy and tumour formation 
which in Gilberts senes averaged as mucli as twelve years for a seminoma 
rfiwf .fre* Aw J jiPAttV? tr* ivreJjudn rgiejati ve xraiitna as 

the determining cause of malignant transformation in the vast majority of 
cases On the other hand inadequate fixation or subsequent recession of the 
organ within the inguinal canal or abdomen has been followed bv malignant 
change m a suggestive percentage of cases of cancer following orchidopexy 
(Bouchard and Laqmere 1926 Marcuse 1928, Mackenzie and Ratner 
1034 Deitermann 1937 Cbauvm 1938 CUevassu lOSo and Cliitty 1933) 
This finding w ould appear to strongly indicate the need for orchidectomy in 

cases where orchidopexy has failed , , 

I ery rarely the rapiditv with which testicular malignancy declares itself 
after orchidopexy appears to suggest a causal relationship between operation 
and malady Such cases are exceptional two have come under my own 

Case 1 — A man of S'* years who had had a retained testicle in the inguinal 
canal all his life developed a herma and submitted himself to a radical cure 
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and orchidopexj W.thm six months of opcrntion the testicle fixed in its 
„e« enviromnent displaj cd nnmislakahle signs of mnli^nanoj and n as prompt J 
removed A large rapidly growing mass in tlic iljac fossa was submitted to 
radiation the tumour was reported as a carcinoma but ma> vvell have 
been a seminoma The growth was at first dramatically radio sensitive and 
death was postponed for nearly twenty months after radiation therap} was 
commenced ... > i 

Case '* — A man of 2i jears had a retained testicle in tlic inguinal canal 
all his hfe He was operated upon by a nortl cm surgeon for a hernia which 
had recentlj appeared and orchidopcxy was also performed Uil/in three 
months and before the testicle had been frceil from the thigh to which it had 
been temporarily attached according to the Kcctlcj Torek technique the organ 
exhibited indubitable signs of malignancy and was rcmoveil ])cspi{e radiation 
therapy the man succumbed within six months of the ortliulopcxy 

Mvligxant disease supervemno in vn isoirrsvL tisticlf hhevced 
i>siDE the ABD031EX (oRCHiDOCLEibis) — Rotniti recorded a case from fadclei 8 
clinic in Pisa where malignant disease developed in an inguinal testicle of a 
man of 37 years whose inguinal hernia was repaired and whose testis was 
replaced w ithm the abdomen — a reprehensible procedure * 

A ease also came under the writers observation where a boy of 15 years 
had a left inguinal testis replaced within the abdomen Six years after the 
operation a large hard fixed tumour appcare<l in the left ilmc fossa just invulc 
the internal abdominal ring the lower limb was swollen and cedematous 
and there appeared great probability that malignancy Jmd attackeil the 
replaced testicle Alctastases soon appearo<l m tlic thorax strongly suggestive 
on radiography of a testicular origin and also on the left side of the neck these 
grew at a phenomenal rate and death quickly supervened Jso autopsy was 
permitted and microscopic confirmation of the diagnosis was never forth 
coming 

In cases of malignancy folloiung orcJtdopexy there seems to be the same 
delav before surgical intervention tl at obtains in connection with scrotal 
testicular neoplasms in Gilberts series the avenge duration of the tumour 
w as sixteen months yet at the time of operation CO per cent were still operable 
In 83 per cent of this very limited group of testicular tumours the neoplasm 
originated in a testicle which was scrotally placed in 17 per cent the organ 
had been faultily placed or had receded 67 per cent of this group of tumours 
weresemmoraata 34 per cent teratomata 

The prQonasv% vw tbvs type of ease » xvor^e tVian in malignant disease of 
pnmary scrotal testicular tumours Only about 15 per cent of tins group of 
cases are alive three years afterwards and only one case of seminoma and one 
ol teratoma alive at five years 

Diagnosis of aiALicxABCY m the ectopic testicle — The diagnosis of 
a ma ignant tumour of an inguinal or abdominal retained testicle is not alw av s 
as simple as might be imagmed some cases that pre operativelv appeared 
proved at operation or on microscopic examination to be of 
/xf often it happens that the sanguine hopes entertained 

aufl fpnTfiil^Toani ^ extinguished by the operative discovery of stark 

owm Conditions enumerated below from the waiters 

diagno'u^ exemplify some of the conditions v^hich may confuse the 

SWea* tktckemng of the tunica vagmahs of an 
ViifTnlracriPnl n tl this wsc the cheerful diaguosis was only established on 
histological examination of the organ after removal ^ 
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(fi) Irrfiluetbh yttfr^Ulial ferma l>etHoctt tho cvteriial and internal oblique 
muHlps u^voimtul with n retaimil tt^Uclo This patient liad been referred 
b\ nn insunnee c(imnui\ nml n tautious diagnosis was made operation 
near Die jipck of the licniml mc of this Imrlv patient an iiicongruousK small 
nut normal testicle mis found and rrmoxod 

(f) 1« (tbdmiinul tr«bc«/rtr maj litromo firmly engaged m the 

|>el\is and ina\ pro<lji(>r dernii^einents of urination akin to those occasioned 
i>\ the unjnetum of a fibrom\oma of the uterus in the female Such a dis 
ertshtahle error m diagnosis fcruUs from neglect to make a systematic examma 
(ion of the henna niigs and the scrotum 

{(/) T/ic fimulntion of an ap}>rntltx abwxi hy n ma!ij,nant grow-th of an 
abdominal t< sticlc hn<l <lec*eiied other clinicians in t«o patients coming under 
tlu writers obsprantion Despite the fact that there was no eleiation of 
t nii»inifun. or pulse rati no \omiting and no intestinal derangement the 
iliicno'is of np{>en(hcitis had been contidcritly predicted the aoaence of a 
testicle on the right side had failed to be noted 

(f) 7'or«ion of a vialignnnl grotillt of an abloniinal (csiicle may produce 
MmptomsMippcstnt of on acutr aMominnl crisis and thcfiiidden complication 
ma\ thus hr the means of ilrawmg attention to a malignant malady Such 
ft < a ( has been recorded h\ hmar Key, who c patient was a cryptorchid with 
hilatenl tcsticul ir jinhpiwnei eomplicateil by torsion and necrosis of the right 
organ 

I‘Ro<\<ists j\ or Till icTortc tlsticle— T hree personal 

rases of lunligiiant ilisease of an tngmnal trshek treated by inguinal orclii 
dietoma and radiation tliorapv Imao sutaneil oiwntion many jeara two of 
the cases were reported ns sjiermatocy tonmtn ic scminoniata and a 
cinid of i>e\enteen montlis had a teratoma of an inguinal testis In the two 
inpniiinl ‘<iiunafitnta the post ojierntue \ my treatment was not admmistered 
nctonbng to moilern stnndnnN act onesurvned operation tweKeyears before 
boiiv kiileil m accident and (he o(her is Btdl alnc twenty four years after an 
o[K ration jierforineil wlitn lie was 17 \ears of age 

riie teratoma of tlic inguinal testis whicli was submitted to evtensue 
radiation thcrapi oftt r operation is stdl nine and well eighteen years after 
The ploom which chnrnclrnres the climcnl progress of malignant disease 
of the (i6'/omiiio/ iesticU is rclicactl by one or two encouraging cases I/ecene 
IS quoted b\ Auroiieseau as haaing ojieratcd upon a man of 40 years who had 
acute abdominal saniploms and who on account of the absence of a testicle 
in the scrotum or mgumal canal was pKMiperaliTely regarded aa a case of 
tiTT'orn *?/ an atahmuna! Sur^fc^! ss>ysa}tfi a xaaigiaaot 

tumour wlncli proved histoIogicalK to be a seiuinoma the patient was alive 
anil ufll oier tUien years after remoml 

Another long lived abdominal testicular neoplasm was operated upon by 
Qiiiribv (lots) The patient was given two courses of post operative X ray 
treatment but three years after operation a lump m the thorax caused a nb 
to bulge and there w as ev idcnce of pulmonary inetastases m the lungs and the 
hv or w as ciilar<’cd Intpiisjsc radio therapy was again instituted and the man 
was alive ten years later , , , ,, 

l/iifortuintch many such primary growths are hopelessly mopeiabie 
wlien thev first come under surgical obserration the degree of glandular 
mvoKcmcnt precluding any protracted survival Nevertheless Dew recorded 
a ca«e where a man of 37 years had a testicular tumour retained mside tiie 
abdomen and exhibiting the tremendous size of 8 in by e in by 5 in despite 
the hr o volume of the tumour there was no sign of metastases m Jumbar 
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glands or elsewhere Adr anced pulmonary tuberculosis howerer had unfitted 
the -patient for an\ operativ e sui^ery 

0\SET OF aiALIONANCy II, THE UNDESCENDBD TESTICLE AFTER HORMONE 
THERAPY— Despite the fe\erish efforts of endocrinologists the wTiter can 
find onl\ one case on record (Yates Bell) nhere a seminoma developed in 
an undescended testicle one jear after its descent into the scrotum the 
boy of 16 years had been previously to the lodgment of the testis m the 
scrotum tormented bj repeated hypodermic injections of some gonadotropic 


normone . i 11 . 

Treatment of malignant disease of the testicle— Naturally the earlier resufts 
of simple orchidectomy proved disappointing since castration can only be 
curatne vhen performed before any malignant cells have been carried by 
Ijmph or blood stream to produce metastases Wasterlam (1932) found less 
tlian 6 per cent of testicular tumours alive at four jears after simple 
orchidectomy 

J B Roberts of Philadelphia (1902) utilizing a transperitoneal approach 
made the first surgical attack upon metastatic lumbar glands consequent 
upon a testicular neoplasm The French school of surgery contributed most 
to the development of the extrapentoneal radical operation and in chrono 
logical order Rajmond Gregoire (1906 1907 1908) Cuneo (1906) Chevassu 
(1909) and Gosset did pioneer nork m this domain Bland Sutton (1912) was 
not slou to seize on this radical technique which came to Bntain from across 
the Channel 

Increasing expenence of the radical procedure unfortunately dis 
appointed the hopes w hich the operation first appeared to promise The writer 
himself remained a protagonist of the operation until m the course of stripping 
the spermatic \ essels lymphatics and glands dow nw ard tow ards the inguinal 
canal plaques of new growth were found on the wall of the inferior vena cava 
Despite this incomplete operation radiotherapy enabled the man to live 
eight and a half years ' 

Orchidectomy combined uttk radtolherapy is the most promising method of 
treating testicular neoplasms The pnmary growth must alwajs be removed 
m order to preclude the unnecessary absorption of breakdown products of the 
tumour which takes place under X ray treatment and which may engender 
severe toxic sj mptoms especially if disintegration is rapid Orchidectomy also 
enables an accurate histological diagnosis to be made 

X raj treatment should be employed not radium needles or pack The 
scope of irradiation should embrace the pel\ is inguinal Tqgjon the hnuioJateral 
lumbar glands and the glands on the opposite side of the aorta Levitt advises 
tint tlie treatment be carried out m two stages the pelvis being irradiated 
nrst and the lumbar glands subsequently with or without an interval according 
to the general condition of the patient About three weeks of dailv treatment 
are required for each part of the irradiation the total therapy lasting a period 
of not less than SIX weeks ^ * 


Radiotherapy has improved the prognosis in the radio sensitive group of 
the seminomata to a remarkable degree In a certain senes of twentv four 
cases of seminoma treated at Middlesex Hospital by orchidectomv and iiradia 

(GordoH Taylor and Till 1938) 
p g in the radio resistant teratomata remained more gloomy Eigh 
^ of every type of testicular tumour treated 

at St Bart l olomew s Hospital . c 47 3 ^r cent were ahve at five vears 

iuTsLuhr 'tumZr 
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The figtires ^^hlch emanate from the Mayo Clinic (1941) are still more 
encouraging in a maladj nhicli formra-lj ran such a malignant course Their 
figures show that 47 4 per cent of seminomafa are ahte and rtell at ten years 
and 67 6 per cent at five years 

E\en in the ieratomaia, 293 per cent were alne at five jears and 264 
percent at ten years 

Six of the cases from that Climc have even lived twenty years, of whic} 
four were semmomata, and two teratomata, none of these twenty cases 
liowever, had received radiation therapy 

Even in cases with inetastases, if these be radio sensitive, life may he 
prolonged by years 31 8 per cent of the Mayo Clmic cases with metastases 
lived five years, but 61 7 per cent vvitbont metastases survived five years 

The most recent figures relating to prognosis come from the wnteis 
Skinner Lecture delivered before the Faculty of Radiologists, 1 5th November 
1946, and are quoted here , tbeyr compose 630 hitherto unreported cases of 
malignant disease of tlie testicle submitted to simple orchidectomy’ and 
post operatu e radiation 

Cases operated on up to and including 1945 tc cases that might have 
lived 1 vear 

Number of cases 636 

Dead vvuhm year 244 

Percentage dead within year 38 3 

Cases operated on during the years up to and inchidmg 1943, * e cases that 
might hav e In ed 3 j ears 

Number of cases 520 

Dead within year 273 

Percentage dead in 3 years 62 5 

Cases operated on during the years up to and including 1941, e e eases that 
might hav e In ed 6 y ears 

Number of cases 396 

Dead within 5 years 218 

Percentage dead <at 5 years 55 5 

Cases operated on during the years up to and including 1936, i e cases that 
might have lived 10 vears 

Number of cases 155 

Dead within JOyears 118 

Percentage dead at 10 years 76 1 
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Cases dead at end of 1 year 
Cases dead at end of 3 years 
Cases dead at end of 5 years 
Cases dead at end of 10 years 


45 6 per cent of Teratomata 
39 „ „ ,, Semmomata 

66 „ „ „ Teratomata 

42 , „ „ Semmomata 

82 , ,, ,, Teratomata 

47 5 , „ ,, Semmomata 

85 „ „ ,, Teratomata 

73 ,, „ „ Semmomata 
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bekign tumours of the epididymis 

Bm.gn tumours of the epididjmis ate reckoned as constituting about 
onc-tiurd of the number of solid tumours of the epididymis. The 
hirec ncrccntage of benign solid gronths amongst neoplasms of the epididymis 
is in fortunate contrast to the meagre proportion of testicular tumours of 

'""Leiomyoma institutes the most frequent variety of this rare group of 
bcnmn groM ths of tile epididymis Thirteen cases were collected by Friedman 
and Groytcl 11042) , Gordon-Taylor reports a more recent example (1043). 

Tlie Inslortj is obtained of a gradual painless increase of an mtrascrotal 
suclhnc. although occasionally intermittent pain may have been noted, the 
tumour IS most frequently situated m the globus major or minor, rarely in the 
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Atlonomn of FpttlntjmH Micropholograph showing ft portion of the 
fpi'lHij mu, the eontolulionf of it? tubular structure being Jinej by high 
coliimtifir I'pithclnim Alongside tliH nre portions of the tumour, which 
oonRiutM of n mft*n of tubule? with much smaller lumina than those of the 
li9?no of origin 


corpus of the epulidymis ; it is rountl or ovoid, firm to stony-hard in consist* 
oncy, nothimr and iisunlly not tender. An associated hydrocele is present in 
.W jH‘r cent of tlie cases 


Correct (haynaiis lias rarely been attained pre-operatively ; the cases are 
often repanied as testicular neoplasms and submitted to orcliidectomy. At 
the tune of oiiemtion the tumours \ary in size from a diameter of i in. to the 
\oIume ol a laniTcrinc orange. 

I he tumours originate in smooth-muscle cells found in the epididymis. 
Ao mnb^rwnt change has been rccordetl in any epididynial leionu'oma, and 
no recurrence has followed ojwration. The appropriate form of surgical 

treatment shouhlbe cpjdidj/mfffoMii/ 

On two occasions the patient has presented himself witli a bilateral leio- 
myoma (Milner and Gilbert, 1P30 ; Forred, 1940). 
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Lymphangioma JS said to constitute about 27 per cent of all benign tumours 
of the epididymis This is a benign congenital tumour pam from pressure of 
the gromng tumour on adjacent structures and the development of a h\dro 
cele are the only clinical feature 

Angioma of the epididymis has been recorded by two British observers 
both w ere pa% ernons angiomata (A L dAbreu 1936 J P Hosford 1931) 
Adenoma has been recorded by Gordon Taylor and Ommsney Davis 
(1941) and by Elumer and Edwards, (1941) In each ca«e the adenoma was 
related to t!ie loAver pole oftheepididyrrais Thomj»on records a cystic adenoma 
(193G) and Saksgucln an adenomyoma (1915) 

A single case of each of the following benign tumours of the epididyunis 
has been described fibromyoma (Eisenstaedt 10^3) hpoma (Wildbolz 
1914) dermoid cyst (Votta 193C) a raited lymphangioma and leiomyoma 
(Halpert 1941) and a pencanabcalar fibroma (Backer Gtendahl 1937) There 
IS said to be no case of pure fibroma of the epididy mis m the literature an\ 
alleged tumour of this nature originates from the caudal portion of the spermatic 

cord (Friedman and Gray zel 1942) 


MALIGNANT DISEASE OF THE EPIDIDYMIS 

At least 60 per cent of solid tumours of the epididymis are malignant yet 
neoplasms are uncommon only ninety two cases having been collected by 
OBnen (1042) There is some confuct of opinion whether carcinoma or 
sarcoma is the more frequent Carcinoma is most often of a glandular type 
(Ferrier and Ford 1934) Roulands and l^icholson s case of squamous celled 
epithelioma of the epididymis is world famous (1909) A histological report 
of teratoma or seminoma betokens an invasion of the epididymis by a primary 
testicular tumour 

Secoiidartf maitgnajit disease of the endidymis has been knorni to occur 
only three cases are recorded m the literature (Henke and Lubarsch 1J25 
Derman 19*^7 Katzen 1941) The first two were secondary to a renal 
tumour m the third case the primary growth was an adenocarcinoma of 
the stomach 

Mo?t frequently the patient with malignant disen'^e of the epididymis 
comes under obsen ation for a recurring collection of fluid in the tunica vamnths 
“Mam of the patients have been middle aged or elderly men one having 
attained the age of 73 years Tbe new growth is» often considerable at the time 
of operation thus in Oldham s case (1936) the tumour measured in long 
by 1 in in diameter on the other hand in Coleman s patient (1932) the 
epididy inis vi as only slightly enlarged 

The chmcal course of the malady is frequently rapid in O Brien s case 
(1942) of a fibrosarcoma of the epididymis which followed a violent blow on 
the scrotal region the progress of the malady was of a hurricane type 
The usual sites of metastasis in niabgnant ib«ease of the epididy mis cor 
respond w ith those associated with neoplasms of the testicle and m most cases 
lymphatic spread precedes venous dissemination Even the skeleton may be 
selected for osseous metastases especially the lumbar vertebra? but more 
distal bones have been attacked 

TUMOURS OF THE TESTICULAR TUNICA 
Fortunateh GO per cent of tliese new grow tlis are benign Fibromata 
may arise from the subserons tissue of the tunica vagmalis or may originate 
m the tunica albuginea investing the testis Four fibromata of tlie tumca 
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filromn or ftbromdla groimuj from the subserous lajer of the tunica vaginalis 
The growth maj appear m single or multiple form Bometimos even a hundred 
or more tinnoiirs ha%e lieen present (Ball 1941) In Balls case the tunica 
aaginahs was con\crte«\ into a thickened gelatinous mass m Gordon Taylor s 
(1'|J4) patient the parietal lajer measured 2 in at its thickest part The 
microscopic npi>earanct of the thickened tunica in this last case suggested 
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a clironic inflammatory process, and the name of “ periorchitis prolifera ” has 
been coined for tins association of fibromata and thickened tunica In Ball s 
case the specimen weighed 120 gm 

Upomii— Gibson found onij- three rases of liponis m the hfetatiire, set 
one tumour ueiglied 3 lbs (Park, 1886) Deming's ease (1033) uas bilateral 
Adenoma— Three cases of tins tumour are on record, and fise of mnoma 
nhich probably arose m the gubemaculijm 

Endotheliomn and lymphangio'^ndothelionta Jiave also been reported 
Malignant tumours of the tunica vaginalis — ^These are rare, impossible 
to diagnose from testicular tumours, sarcomatous m nature and attack the 
jouthful ; the oldest patient m Rnbaschow’s (1926) senes v,as only 35 \ears 
of age 

It is worth while remembering by ^ny of contrast that sarcoma of the 
spermatic cord rarely occurs in young men 

Gordon Gopdon Tavlor 


referrmces 

Aschhcim, S , and ZgxDEK, B (1528) KUn ir«Af , 7 , 1404 
AvROcsseav, M L (I'lIS) J CAir.27, 17 
BaOilb, P L (1030) flat Jtlol i,209 

Bau L II 11941} Auft Kew Ztol J Surg , 10,308 

Bano. F , KAMBVBceR. C , and NiCLsev, J (1935) BuU A*t frane Canter, 25, 418 

Babmsgcr, B S . and Earl, D (1941) Surg Omiec Oittel , '72, SSI 

Bell, G (192-)) JJril J Surj. 1$. 7 and 282 

BriL. y (J938) Proc J7 See Med. Si, 610 

BidaRD (1853) Bn/! Anal Parte, p 345 

Blasd SvTTO*r, Sib J (1912) hjneef, t, 606 

BtiniER. C E M AtidFowARDS J L (1941) Brtl J SHrg,29,2bS 
Boooos.R H (1933) Bf« J 5«f9,20, 630 
BoccHARn andLAgciERF (l92o) J Vrol Mid Chtr ,20, iSS 
Cabot, H , and Bebksot. J (Ki39a>. New Engl j Med, 220, 192 

(1039b] Pw Maya Clin , 14, 377 

Cairns, H tV B (1925) Laiuet 1,845 
Ceccarelli Q (1034) Arek ttal CAir.37. 341 
Chaublin, K (1930) J Amer Med A«« , 95, 96 
Chbtassc, M (1893) BuU Soe Cftir,24, 60 
(1906) Tumeiira du testjeul^,” PariA 

Crafen, L F, and Stewart, F 77 (1930) J Amer Med Jaa, 106, 1802 

D Abrec, A L (1935) Brit J Surg, 23,656 

DBA'S, A L . Jnn (I93S) J Amer Med A»f , 105, 136) 

Deiterwant, J H (1937) FraniJuH Z Path 50.231 
Fehgiso’s.R S (1934a) J l/rol. 31,397 
— (1934 b) Amer J Foenfpfnol , 31, 356 
Ferpis, D O (1041) Prtw Maya Cbn , iO, 6\5 
Fr-ASK, B T (1939) Endocrifiolagg,2S,996 

SalmO"^, U j , and Fbiedjiav, R (1930) Proe Sac Eep BkA , N Y , 32, 466 

FwEOiA'f. H H , and Ghayzel, D 51 (1942) y t/ro4,47, 47o 
Gebbeb, (1933) ‘ La reaction d Aschbeim Zondek, Pans 

Gilbert, J B (1941) J Urol, 46,740 

and HASitlTOV, J B (1940) Sum Oynee 06»tet , 71, 731 

GORDOY Taylor. G (1934) Bnl J VnA, 6, 320 

GoHPON Taylor Sir Gokdo-v, and 77 yvphav, 2. (1947) Bnt J Surg , 35, C 

and Ommaney Davis, C (1941) Brtt J Surg . 29, 260 

and Till. 4. S (1938) Br\t J Vrol , 10, I 

Graves B, C , and Lawrence, K B (1942) J trn)(.47, 482 
Gbevillils. 1. (1937) ^rforfiir stand Svpp 48,70 pp I 131 

tf.,iT.irRrER C Ba>o. F . and Nm«EV, J (1936) At*a path microbiof acond , 13, 73 
Hav^ley.R S.andCBAMMBD.T (1944) Bnt J 5u»y. 31,300 
Heidmch, L , Fels, E , and AIathias, B (*®^ Bettr Ihn Chir , 150, 349 
Heske, F . and Lobabsch. O (1925) Handbuch der speaiellen patholnpisclien Anatonu 
Histologie” Berlin, 6. pt 1.666 „ 

HlYjfAA. F (1933) Fursr Cj/nre Obslrf.56,450 

; agSSBl “'pn^iples’and Practice of Urology, ’ PhiUdelphm 
HiiTMAX L F (1941) J Ursi. 45, 69i 

37 



578 textbook of OESJTO-UIIINAEY SUROaRY 

Jayne, H , and Jarrett, E (1M3) £ancei,i,4S 
Kateev, P «/ Uyol t 46, 734 

Lewis, E B , and Priestley, J T (1938) Proc Jtfaj/a Cltn , 13, 737. 

McDonald, J R , and Brqders, A C (1911) Amer J Clin Path , 11, 138 

Milner « A , and Gilbert, J B (1939) J Urol, 42, 619 

Miyata, T (1913) Arch klin CAw , 101, 426 

Miyagi, T (1938) J Okayama Med Soc.SO, 1117 

OBriEn, M O (1942) J Urol 47,311 

Pace J M , and Cabot, H (1936) Surg Oynee Obstet , 63, IG 

Parrer G (1938) Trans Med Soe £«n<l,61, 116 

Peirson E L , Jun (1932) J CCwrf , 28, 373 

Powell T O (1938) J , 39, 522 

pRYM, P (1925) Dtsch tne.d IVwfcr , 51, 1149 

QuinbY, \\ C (1938) R I Med J , 21, 119 

Raiev, R IV (1934) La/tcet, 2, B70 

Rea C E (1931) Amer J Cancer, 15, 2646 

Roberts J B (1902) Ann Burj , 36, 539 

RoiiiTt, C (1922) Ri/ W, 39, 1014 

Rowlands, R P , and Nicholson, G W (1909) Lancet, 1, 304 
Rubasckou,S (1926a) Rien fcltn IVecAr , 39, 1040 

(19268) Z Urol, 20, 290 

(19260) Arch klin Cfttr , 141, 14 

Sacchi Quoted by Reuben, M S , and Majinino, G R (1923) Arch Pediat , 40, 27 
Sakaoecbi, Y (1916) Prankfurt, Z Path , 18, 379 
Sa3,L (1930) Arckulhn CA»r,161,682 

ScHLOTtttALEB, C F , McDoNiiD, J R , And Bollman, J L (1938) J Urol, 40, 529 

Schultz, O T , and Eisendbatm, D N (1921) Arch Sura, 2, 492 

SOUEREOBD, A E (1941) Bnt J Urol, 13, 13 

Symeomois, A (1935) Zbl allg Path path Anat, 62, 177 

TaoMfsON, J G (1936) Sunf Oynee Obstet , 62, 712 

Wajibiby, 0 P 0 (1933) Proc R Sac Med, 26,929 


Weyebbacker, A F (1938) Urol Cutan Pen. 42, 
Youno, H H (1926) ” Practice of Urology,” Phila 


Zondek, B (1932) Khn 74 


Philadelphia, 1, 6 



CHAPTER LIII 


TUNICA VAGINALIS 

T he development and anatomy of this structure have been described 
m Cliaptcr XLV Developmental variations are of some importance 
m the interpretation and classification of hernia and h5’drocele 
Unfortunately tlie nomenclature in hernia and hydrocele hitherto employed 
ia not very helpful to the student who needs to memorize these anomalies, 
w inch are illustrated in Fig 293 




Fro S93 

VaneUes of hydrowle of the proceesus vaginalis — 

1 

3 Congenital 

3 InfanliJo 

4 Bilocular <hydrocele ea lussac) 

6 Intecetitto] 

e Bilocular abdonuRol 

7 Hydrocele of the cord 

8 Hydrocele of henusl sac 

9 Hydrocde with uoperfect d^ent 

10 Congenital sac With imperfect descent 

{ Ihe circles denote the position of the internal and external rings ) 
679 
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HYDROCELE 


Hydrocele is a term y hich is used to co^ er a number of difTcrent conditions 
The unqualified term hjdrocele refers to h>drocele of the tunica vaginalis 
i\hich ma> be — 

1 Symptomatic— acute anil chronic 

2 Idiopathic 

Symptomatic hydrocele— In symptomatic Jiydrocele fluid collects as a 
result of injury or of inflammatory chmges in the body or epididymis of the 
testicle The acute or chrome nature of the mflamnntory change is reflcctecl 
in the rapidity of onset and the nature of tlie fluid found in the sac This may 
be clear and strau coloured or may contain blood cells pus cells organisms 
flakes of fibrin etc hen a congenital sac occurs m a patient u ith a peritoneal 
exudate e j in tuberculous peritonitis the fluid found m tiie sac is continuous 
u ith that in the peritoneal caa ity 

Symptomatpo hjdroccte is of diagtyostic significance and js consKleml in 
relation to the various conditions m which it is found Its treatment is linked 
with that of the causatu e lesion Similarly empvema of the tunica \aginahs 
occurring as a sequel to symptomatic hydrocele may respond to the special 
treatment indicated by the letiology On other occasions it may call for incision 
and drainage 

Hydrocele may be caused by injury applied as direct Moicnee or by torsion 
of the testicle or of the hydatid of Morgagni In such cases blood cells arc 
generally found m the hydrocele fluid More severe injury causes Iixmatocele 
Symptomatic hydrocele caused by mild degrees of inflammation or by 
mjuries msufticient to cause hoematocele may become established as a chronic 
collection of fluid long after the original cause has cca«ed to be recognizable 
Such oases cannot be distinguished from the Khopatluc v anoty 

Idiopathic vaginal hydrocele — Morbid ak\tom\ — Tlie tunica \agmahs is 
distended with ounces pints or even gallons of a clear straw coloured fluid 
closely resembling normal urine m its appearance This hydrocele fluid has 
a specific gravity of 1022 to 1026 It contains 6 per cent albumen— senim 
albumen and serum globulin^ — and fibrinogen This does not coagulate unless 
blood is added as the necessary ferment is absent Cholesterol may be present 
in quantities visible to the naked eye or m microscopic amounts tof^ether with 
endothelial cells and an occasional leucocyte and red cell Loose bodies may 
form and may be fibrinous or calcified The w all of the hy drocele may be quite 
smooth and thin or it may be thickened mth or without some roughening of 
Its surface especially over the testicle (Fig 294) The fluid is probably an 
exudate rather than a transudate This, is suggested m part by its composition 
and m part by the rarity of the occurrence of hy drocele in association with 


Atrophy of the testicle may ensue m neglected cases though whether 
Irom pressure or interference with the heat regulating mechanism of the 
scrotum is not knmvii 

coimlele'lv owJ scrota'” « enlarged and the testicle 

rxcettafthe ™™r clearly 

heSml tt^ n t attachment of the teatmle Ordinarily this is belon and 
of 'ie^e stand^n<7?w « “Tl >»*>«> lapping Is attempted In oases 

mainlv from incrp e m of the coitl are palpablj increased in bulk 

mainly from increase m the strength of the eremaiter mnsele 
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Tre vtment 13 sought for the relief of the inconvenient swelling and should 
be niUised m most cases Tlie three methods available are — 

1 Intermittent tapping 

2 Tappinc and injection 

3 Open operation 

Tapping — The position of the testicle is deternimed by transiUummation 
A suitable area is then cleaned and infiltrated with novocain A fine sliarp 
trocar and cannula is used care beuig taken to avoid vioundmg the surface 
of the testicle If a serum needle is us^ instead of a trocar and cannula there 
is greater ri^k of this form of injnrj which is a common cause of haiinatocele 
Tile trocar and cannula slionld ^ passed firmly into the sac for about an inch 




Fig ->94 

Ujlateral calcificat on of hydrocele sacs from « man aged 72 who d ed of cerebral 
1 aMnorrI nge (Wr H Jlf Valheton t catt ) 


The trocar is then wifhtiranii and the cannufa pushed as fat as possible prefer 
ablj up to the shield and held in that position This technique prevents the 
cannula from slipping out of t!ie sac an accident from u hich recovery is usually 
impossible and after which the fluid leaks into the subcutaneous tissues from 
whicli it IS absorbed m a few days 

After the tunica has been completely emptied and the cannula withdrawn 
the underlying testicle slionid be criticaUy examined Very often the reflection 
of the tunica vaginalis from the epididy mis forms a plastic ridge w hich may be 
mistaken for epididymitis or other trouble and m any case of doubt it is ad 
visable to repeat the exammation in » few days In the meantime the fluid is 
microscoped If still in doubt after a second exammation there is much to 
be said for urging open operation 

After tapping the scrotum is supported m a suspensorj bandage The 
fluid re accumulates m a matter of weeks or niontlis and unless some other 
steps are taken the process has to be repeated 
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Injection— Aitev tapping a sclerosing solution is injected into the tunica 
The method is not generalh popular but has its enthusiastic supporters 
Enell Marquardt and Sargent (1940) recommend quinine hydrochloride and 
urethane injected into the empty sac at ueekly intervals in quantities of 2 c c 
or occasionally 3 or 4 cc They and sodium morrhuate more painful and 
sueeest that if it is to be used it should be preceded by an instillation of 
nupercame w hich is re aspirated after ten minutes Correa ( 1 938) used sodium 
sabc\late m 5 and 10 per cent solutions and Livermore (1938) packs the 
tuni4 vagmahs lightly through a cannula -with shoe string tape soaked 
in sodium morrhuate This is subsequently withdrawn an inch or two at a 
time over the next five days or so This may prove a painful proceeding A 
mixture of quinine and urethane appears to be the injection of choice 

If treatment by injection is to be attempted it is essential that the operator 
be armed with suitable instruments A fine trocar and cannula should be 
used with a syringe which will fit snugly mto the cannula Fading this a 
short needle should be inserted into the cannula A small disc of rubber will 
act as a washer and prevent leakage It is quite unsafe to introduce 
sclerosing solutions through a needle alone as it is impossible to be certain that 
the tissues are not being injected After such an accident orchidectomv may 
be needed 

The use of iodine and carbolic acid onginaHy employed for these injections 
has now been abandoned 


Operation — Three operations are available (1) or«,hidectomy (2) excision 
of the sac and (3) eversion of the sac 

Orchidectomy is seldom necessary unless some serious complication has 
arisen When sepsis has supervened or when there is gross damage from 
attempted injection orchidectomy has the advantage of a rapid convalescence 
whereas conservatism m such a case may mean a long wait for a poor reward 

Excision of the sac — This is regarded as the operation of choice by some 
It IS certainly indicated m the small group of cases in w hich the sac has become 
hard and thickened The testicle is dehvered completely through an incision 
in the groin extendmg on to the upper part of the scrotum All attachments 
to the scrotum are cleared and hiemostasis determined with meticulous care 
The tunica vaginalis is then opened and the sac dissected away as completely 
as possible The many briskly bleeding points are picked up and tied Trans 
fixion sutures may be needed Finally the cut edge may need whipping with 
a running suture to control bleeding which must be done thoroughly Winkel 
mann everts the cut edges and unites them behind the epididymis thus com 
bming excision with eversion Drainage is essential If a tube m the wound 
alone does not seem sufficient a dependent dram should be added Such drains 
should never be left more than forty eight houre because of the nsk of intro 
(lucmg infection 


Diathermy may be used m the excision to reduce the bleeding but is 
In! vessels are mostly too large to be controlled by 

la ermy current except by dehberate coagulation and this method 
increases adema m the operation area 

Hi™'”' classical operation of Jabmilay (or Wyllys 

So IS the operation of choice m most oases of hydrocele 

“.'’’f ‘’caching just on to the scrotum The tissues 

which is separated from the scrotum as far as is convenient By pressure from 

S sac , “> P™‘ ‘>>e wound and 

the sac is tapped Deliver} is then completed and all attachments to the 
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scrotum cleared li®mo$tasis being secured with great care hen the testicle 
and sac ate quite free an opening is made into the tunica vaginalis In 
JabouH> s operation this is earned out freelj especiallj in the upward diiec 
tion The sac is then turned inside out and sutured in this position Wyllys 
Andrew s also stresses the impmlance of a high incision in the sac but makes 
this onlj a feu centimetres long He passes the testicle through this opening 
and follows it bv ei ertmg the entire sac m like fashion The success of either 
procedure depends upon freeing the parts completely and upon scrupulous 
hccmostasis Drainage is essential but must not be continued beyond forty 
eight hours for fear of introducing sepsis The Andreas operation is 

the best to practise as a routine 

Post operatiie core — The importance of haemostasis and drainage has been 
stressed The scrotum should be kept elevated above the level of the thighs 
bj being rested upon a slmg formed by placing a suigle broad piece of strapping 
across between the legs ^Mien convalescent a suspensory bandage should 
be worn Careful attention to these details should obviate the unhappy 
conclusion in winch the scrotum remains as large after operation as it was before ' 
This la due to htemorrhage and oedema rather than to the bulk of the everted 
sac and indicates a technical failure 

Post operative h’eraorrhage with the early formation of a h«matonia is 
best dealt with radically An an-esthetic should be given tlie heematoma 
evacuated and hamostasis checked 

Varieties of hydrocele— XHosoEniTAD or ivfan-tile kvdbocele or indeed 
vaginal hydrocele m an infant may be treated m the first instance by acu 
puncture A needle introduced at a number of points allowing the fluid to 
escape into the areolar tissues may be enough to dispose of the condition 
Tins failing operation must be undertaken In genera) hydrocele in a newly 
born or young infaut may safely be left for several weeks and about 1 in 3 
will absorb In the remainder acupuncture may be tried but eversion of the 
sac 18 probably the soundest procedure It is unwise to delay treatment for 
more than a few months because of the possibility of atrophy supervening 

Hydrocele of the cord is recognized as a movable but irreducible 
sw elling m the upper part of the scrotum at the external nng or in the inguinal 
canal It transilluminates readilv It is best treated by excision which is 
a simple matter Hernia si ould be carefully excluded at the same time 

Bilocular A'JD crrEBsTiTiAL hydroceles may attain a considerable size 
and may present problems m diagnosis In an infant a hernia often trans 
illuminates v ery w ell but seldom presents any difficulty m reduction In the 
wi'ilA. a.o-yn?vlufiifalfi hernia can be istmguislied by its failure to transillummatc 
transilhimmation may also fail with a much thickened hydrocele sac wall An 
interstitial hydrocele with a thick wall is thus indistinguishable from an 
irreducible hernia but such a combination of circumstances is unlikely to be 

encountered . i 

Operation is the treatment of choice in these cases in wbicli tlie sac may 
sometimes attain a great size notably in the rare abdomino scrotal examples 
(Prather 1942) 

SPERMATOCELE 

Under this heading are included a number of lesions These are — 

1 Cysts sobtary or few in number arising from the conus vasculosus 
as retention cysts containing a milky fluid m winch spermatozoa 
are found These are true spermatoceles 
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Similar cysts containing a clear fluid m uhich spermatozoa cannot 
be found These should not be called spermatoceles, but cysts 
of the epididymis (Abeshouse 1937) 

Similar clear cjsts ansing from \^tigial remains (Abell 1936) 
Pohc\stic disease (Abell 1936, MeCrea, 1935, lacapraro 1937 , 
\beshouse 1937) In this the greater part of the epididymis is 
rephced bj a pol 5 C>stic mass 


Diagnosis— Spermatoceles or epididymal cysts may attain such a size as 
to resemble a i aginal hj drocele The resemblance is enhanced by ready trans- 
iHummation The differential diagnosis 13 made by the fact that the testicle 
can be recognized apart from the cyst and at a loner level Further, if the 
cist is tapped a iihite fluid either clear or milky but m either case different 
from hi drocele fluid is obtained The multiple nature of the cysts is often 
not apparent before operation is undertaken 

Treatment — Fairlj large cjsts may be tapped with or without subsequent 
injection just like a hj drocele If of no great size, the cysts may be left 
untreated If of moderate or considerable size, operation is the treatment of 
choice 

OrEPynoN — The testicle is exposed and the cysts dissected away as 
carefullj and completelj as possible In extensive polycystic disease, epi- 
didjmectomj should be performed 


HEMATOCELE 

^Etiology — Tins important condition may arise as an unexplained sequel 
to a lij drocele or, more commonly, as a result of accidental or surgical injury 
to a hj drocele Alternatively it occurs after injury to the tunica vaginalis 
hy direct violence, with or without an open wound, and in torsion of the 
testicle 

Pathology — The proportion of blood in the fluid vanes, but there is a 
general tendoncj to the formation of clots and later to the deposit and organiza- 
tion of fibnn around the testicle and uithm the parietal layer The fibrin 
forms successive grej green or brown layers with a dark, contained fluid 
showing crystals of hirimtoidin and cholesterol 

The testicle atrophies and becomes fibrosed, from pressure There may 
eventually be patches of calcification liere and there 

Diagnosis— There is enlargement of the scrotum on the affected side, with 
a Vina de amount of bnnsing of the surrounding structures and pain Trans- 
i iumiintion fails and tapping produces nothing at all or a blood-stained fluid 
relief Ihose points serve to distinguish the condition from 
If ^ ^1 ™Snosis from new growth depends mainly upon the history 

doubt, an exploratory incision is almost certainly advisable and 
oficratioii is, in anv event, good treatment 

mildest cases, early operation is advisable 
nlctwl ns fnr br.lr^ Jumwl out, Iijcmostasis secured and the operation com- 
pptnnu n.tl f/f ° I Dchyod Operation is very' likely to end as an orchid- 

to car^ out an, otl.rhS„l';r“c^' '“''‘‘“y 



TTJMCA \ IGINALIS 


585 


CHYLOCELE 

condition is due to invasion of the mphatics of tlie cord bv 
fitana BancrojU The dngnosis is made b5 the finding of in apparent 
hydrocele nvhich does not transiUuminate m a patient nlio usualh shons 
other evidence of infestation U hen tapped a milky fluid is found Excision 
of the sac is necessary Roniiti (1936) tall s of vancoljTnphocele and advocates 
opening the inguinal canal and dissecting the pampiniform plexus and Ijjii 
phaticg an av from the other structures of the cord This mass is then pushed 
dorni into the scrotum and apptoachetl and dissected airaj througli a second 
incision 

TORSION OF THE HYDATID 

A not uncommon clinical entity is torsion of the hjdatid of Morgagni 
(Lambert and Smith 1938) This occurs as a sudden attack of pain mth 
localized tenderness and a mmimal amount of gnelling m the region of the 
globus major of the epididjtnis 

Diagnosis — The diaroosis from epididymitis is not east when first seen 
unless the classical finaing of an exquisitely tender body about the sire of a 
pea IS present but the sudden onset localized nature of the lesion and the 
absence of corroborative evidence of inflammatorj disease are all suggestiie 
If seen again after a fev. days the diagnosis wiU probably be made on tlicso 
grounds and the stationary nature of the Jesion 

Tieatraent — ^The hjdatid can best be excised if the patient is seen at the 
very beginning of the attack If he is not seen for some dajs it is probably 
best to leave the condition to settle doum by itself Tlie t\\ isted h^ datid u ill 
heal m scar tissue and produce much the same end result as if it uere cut doun 
upon The two reasons for operating are therefore (1) to confirm the diagnosis 
and (2) to shorten the period of invalidism 


LOOSE BODIES 

Fibnnous fibrous and calcified loose bodies arc found in the tunica u itli 
reasonable frequency They liave little eJinical significance and probably arise 
either from the organization of exudates or the separation of pedunculated 
mflamraatorj outgrowths from the walls of the sac 

NEOPLASMS (socp 6",>) 
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CHAPTER LIV 
SPERMATIC CORD 


DEVELOPMENT 

S hortly before fuIl term the testicle pushes through the anterior 
abdominal i^all to take up its position m the scrotum As 'it does so, 
It carries the lajers of the abdominal wall forward and each provides 
a coiennrr for the testicle and for the cord The structures of the cord are 
deri\ ed from a number of embryonic sources Thus the testicle derives its 
blood supply from a high level, the coverings derive their supply locally and 
the \ as IS supplied by yet a third vessel arising from the inferior vesical artery, 
reflecting the pnmitiie fixed point of the Wolffian duct 


ANATOMY 

The spermatic cord is the pedicle of the testicle and carries all the vessels, 
ner\es and Ijmphatics together with the vas deferens and a vestige of the 
processus saginalis The cord extends from the internal abdominal ring, 
where Us structures are brought together, to the testicle where they again 
break up It lies m an oblique canal the inguinal canal, and is intermittently 
subjected to compression by contraction of the internal oblique and trans- 
scrsilis muscles which close the canal when they contract It is this mechanism 
winch guards against the occurrence of inguinal hernia, to which man is pre- 
disposed firstly by the migration of the testicle and secondly by the adoption 
of the erect posture 

The sas deferens is a firm cord like structure which can be recognized 
easilj upon palpation It skirts the side wall of the pelvis to reach the internal 
ring where it passes round the outer side of the deep epigastric artery It is 
15 to 18 in long and about in m diameter Its lumen is lined with cylind- 
rical epithelium arranged in longitudinal folds The wall, capable of strong 
peristaltic movement, is a powerful tube of unstnped muscle surrounded by 
a tough sheath of adventitia Infection may spread along this sheath, but the 
lumen of the v as is the more usual route This lumen becomes continuous with 
that of the epididymis at the globus minor At this point the diameter of the 
duct narrows and infection is commonly first recognized here, partly on this 
account and partly because of the action of gravity 

The arteries are (1) The spermatic artery which springs from the aorta 
just below tlio renal It supplies a branch to the ureter, enters the spermatic 
cord and terminates to the inner side of the epididymis in the hilum of the testis 
which it supplies It also gives a small branch to the globus major (2) The 
artery to the vas Tins is a fine branch of the inferior vesical which hes m 
close contact with the vas, on the surface of which it follows a tortuous course 
It IS distributed to the epididymis (3) The cremasteric artery, which comes 
from the iiccp epigastric at the internal nng and immediately enters the sper- 
matic cool in the coverings of which it lies It terminates in the parietal 
surface of the tunica vaginalis and anastomoses with the cpididymal branches 
of the artery to the vas and with the spermatic artery near its termination 
us 
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No free anastomosis betxvcen these ressels and tliose supplung the serotiira 
IS ordmanly recognized but >.eahof and Menchcr (1940) claim that m the repair 
ol liemia tlie cord can be cnt across completelj near the mternal nng and tiiat 
atropliy of tfie testicle foUous m onij 50 per cent of cases On the other hand 
if m the course of an operation for maldescended testicle, m uhich the testicle 
IS disturbed from its eniironment, the spermatic artery is divided atrophy 
ensues m most oases The crcmastenc artery and artery to the vas maj main- 
tain the health of the organ m JO or 15 per cent of these cases (]\Iixte, 1924), 

Tlie lymphatic v essels of the testicle run in the cord towards the pre aortic 
lympli nodes below the rcaial artery These are tlie pnmarj glands con- 
cenied with the interception of testicular lymphatic drainage Similarly, 
sjrapathctic fibres are distributeiJ to the testicle mainly from the renal and 
aortic plexuses 

The testicular v eins emerge from the hiium of the testis to the inner side 
of the epididj mis and unite in a freely anastomosing plexus, the pampiniform 
plexus This plexus becomes less complicated as it is followed up the inguinal 
canal, towards the upper end of which it forms two trunks which finally unite 
to end as the spermatic \em This empties on the right side, obliquely into 
the vena cava below the renal vein On the left it opens at a right angle into 
the left renal \ ein There are numerous valves in the plexus and m the sper* 
mxtic veins, the openings of which are ordinarily guarded bj valves 


VARICOCELE 

In varicocele there is enlargement and engorgement of the veins of the left 

E ampiniiorm plexus The left testicle is normally a little lower than the ncht, 
ut tn varicocele this difference is exaggerated and the scrotum is distended 
by the venous mass which may be recognized by its tortuous outhne The 
testicle may be smaller and softer than the right and may he horizontallj 
Its small size is v ariously attnbuted to hypoplasia and atrophy, the deficiency 
being in either case attnbuted to bach pressure 

ffiflology— In the anatomical peculiarities of the testicular circulation 
the essential explanation of the condition is to be foimd Notra-vliy, these 
veins are valved but tlie valves may be deficient here as elsewhere , and a 
familial tendency to vancocele m particular and vancositj m general may 
be traced 

In other cases the condition is secondary to intra abdominal pressure or, 
more particularly, to hypernephroma in which the renal vein becomes mvaded 
with g^rowtb, with consequent obsstniclion to the drwmwge of the paTOpmiform 
plexus 

Diagnosis — Some fullness of the pampiniform plexus is normal The 
diagnosis of varicocele is therefore a matter of degree It is most often made 
in unsuspecting young men presenting tliemselves for examination for one or 
other of the fighting Services In other cases men complain of the low level 
to which the scrotum hangs, especiallj m warm weather, or of a dragging 

pain associated with this peenhanty x ^ . 

\Vhen examined, the left side of tlie scrotum is seen to be filled with a tor- 
tuous mass of veins, and when taken between the finger and thumb the^e 
veins are palpable as a rather slippery mass, classically desenbed as feeling 
like a bag of worms . . , . j- 

Corner and Nitch (1906) and Barney (1910) analysed large senes of cases 
and found the condition bilateral m about 5 per cent and nght-sided alone 
m less than 1 per cent 
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Clinical significance — In civilian practice verj little importance is attached 
to this condition Attention is not directed to it gratuitously and the pati^ts 
w ho do make complaint are usuallj ready enough to accept reassurance The 
ni^istence of the feerv ices upon operative treatment is often attributed to a 
too great regard for tradition or simply to ignorance The true explanation 
IS (1) tliat in hot climates the engorgement becomes much increased and (2) 
tliat it IS bad pohc\ to admit to the Services any man uho has a ready made 
disability to fall back upon uben it best suits him 

Treatment — 1 Conservative — On the assumption that the condition is 
little more than an exaggeration of the normal with an added neurosis re 
assurance and local support w ith a suspensory bandage may safely be advocated 
as the treatment of choice in most cases 

2 Opebvtion is advisable m resistant cases and is obligatory m patients 
w ho are to join the Serv ices The testicle and cord are dehv ered freely through 
an inguinal incision and the pampiniform plexus exposed by dissecting away 
tlie coverings Tlie veins are then examined m the upper part of the canal 
where two or three run alongside one another At this level the portion to be 
removed I'i ^elected and divided between hemostatic forceps The distal end 
IS then followed downwards towanls the testicle In the distal part com 
mvimcating branches need to be divided carefully Finally a little above the 
level of the testicle the remaining vessels are picked up and cut across The 
upper and lower cut ends are then securely tied and the ligatures united to 
one anotlier ®o as to support the testicle at a higher level than that at which 
it onginnllv lay 

TIic objections commonly held against tins operation which have the 
support of Corner "Nitch (l‘J00) Barney and many other writers are that 
ntrophv of the testicle and/or hydrocele may be caused Moro (1038) suggests 
that the vessels sliouUl bo dissected and slung to the external oblique with a 
slqi of aponeurosis Tlie testis is then supported by attachment to the pillars 
of the ring J ondres (1034) is satisfied with slinging t)io testicle by a strip of 
aponeuro is cut from the external oblique and turned downwards from the 
extenul ring to be fixed to the tunica albuginea He does not remove any 
of the icins and claims that the support afforded by the aponeurotic sling is 
sunicicnt to ease pam and allow congestion to subside 

It must be borne in mind that the spermatic artery lies m close relation 
ship to the veins and is likely to be injurcil if the operation is done carelessly 
It seems not improbable that atrophy when it occurs is attributable to 
sucli an accident Indeed the operation as commonly described is earned 
mil in such n ua\ ns to sacnficc the spermatic artery deliberately m the 
inatH 1 iMsion of the pampiniform plexus and subsequent atrophy is no cause 
lorwniKler * 


cl of more than academic interest is haimorrhnge from 

ippin„ o 1 C proximal ligature Tins is no doubt caused by the customary 
nr on fins ligature Prompt action is called for if this 

acci lcnt occurs ns tlie resultant bleeding is very severe 

„.n,. and Gray (lOJO) describes a helpful tccli 

nn folk .liatmfl ho says ts best made after n liot batli when the veins 

t\ii> mI riP Ij'o patient stands with his buttocks resting against 

o rnnor '“"""“I® » talcn up by the loft hand of the 

nn.l \L™ro"um‘''‘tlioL‘n"''"' T/""'’ 

bnndn e ^ I'croium thereafter is supported m a suspensorv 
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Tins IS an extrejiiely rare condition m ivhich a loop 
of die cord itself becomes twibfed maide a herniat or 
hjdrocele sac It is so rare that it can scarcelj be 
considered m a differential diagnosis 

TORSION 

This IS identical nitJi torsion of the twticle uluch 
discussed in Chapter L 

HYDROCELE OF THE CORD 
The usinl tj pe of hj droeele of the cord sometimes 
know n as encj sted hj droeele is described in Cliapter I II 
Diffuse hj droeele of the coid 
IS Ic«s common It resembles an 
infiltrating oidcnia of all the stnic 
tures of the cord ind its true 
nature leinains obscure It is not 
often seen but maj occur m joung 
people 

Conservatn e treatment is usually 
all that IS required but operation 
maj be called for occosionallv 
The affected cord is then exposed 
and incised through its coverings 
The existence of liernia or other 
significant trouble must be caref 
excluded 


H«EMATOCELE 

This is invanablj a traumatic 
condition which maj anse os an 
independent entity or in associa 
tion with hTsinatocele of the tunica 
vaginalis 'Ihe letiofogicaf lactor 
may be casual such as a knock or 
a kick in the groin or it may be 
sut^ieal resulting from injection or 
operation If the hpematoma is of any size \\ hetlier diffuse or localized 
it IS best to eiacuate it earlj otherwise conservative treatment with support 
and cold applications w ill suffice 


NEW GROWTHS 

Although rare these are very xaned and a good deal of worl has been 
done m collecting records of those cases (Fig 295) Thompson (1936) reports 
twenty six such tumours seen at the Alajo Clinic Tiiej were <5impIo 
hpoma 21 fibroma J hemangioma 1 evstadenoma 1 fibrosarcoma 1 
myosarcoma 1 Iseal and Jolley (1941) report a fibro myxo hpoma and submit 



590 JEXTBOOK OF 

the following list which wa^ 
and Priestly (1939) 


surgery 

collected from the literature by Schulte, McDonald 


Benign 

Lipoma 

Fibroma 

IjCiomyoma 

Myoma 

Dermoid 

Teratoma 

Lymphangioma 

Hfemangioma 

Myxoma 

Myxofibroma (possibly neurogenic) 

Neurofibroma 

Cj stadenoma 


go 

34 

3 


159 

Benign tumoura approximately 
Malignant tumours, approximately 


Malignant 

Fibrosarcoma 

Leiomysarcoma 

Rhabdomyosarcoma 

Sarcoma 

Retunilosarcoma 

Lymphosarcoma 

^lyxochondrosareoma 

Carcinoma 


15 

2 

39 

1 
1 

2 
3 

65 


Unclassified C 

Other mesodermal tumours 17 

Total tumours 247 

71 per cent 
29 


It may be concluded that since three-fourths of such tumours are simple, 
a biopsy should be undertaken before a radical operation is done in any doubtful 
case By radical operation, orchidectomy is implied, with pre-operative or 
post operative radiation, or both Thompson (?oc ett ) does not believe that 
the results justify the more radical operation jn which an extensive dissection 
of the pre aortic glands is included 


VASCULAR DISEASE OF THE CORD 

Thrombo angntis obliterans m the spermatic cord is described by a number 
of writers whose observations have been carefully documented by Mathe 
(1940) who himself adds a case 

McGavin (1935) reports tno cases of spontaneous thrombosis of the pampini- 
form plexus He says that m the acute phase this condition resembles epi* 
didymo orchitis or torsion, whilst m its later stages it needs to be distinguished 
from tuberculosis and growth 


VASOTOMY : VASOSTOMY . VASOLIGATION 

The vas deferens may be deliberately obstructed for a variety of reasons 
The following are the usual indications — 

1 For Voluntary stenhzation in individuals suffenng from transmissible 

disease such as retinitis pigmentosa insanity, etc 

2 For the avoidance of epididymitis as a step in the operation of prosta- 

tectomy and in other operations on the bladder and the neck of the 
bladder 

esxiecially when one testicle has become diseased or 
has been removed, to protect the other from involvement 
^ and/or the relief of prostatism — Steinach’s operation 

inis IS based upon the belief that the'semmiferous tubules atrophy 
and that the interstitial cells of Leydig increase with a corresponding 
increase in internal secretion The truth of these beliefs has never 
been demonstrated and the evidence is that they are not founded 
upon fact 

I cord is grasped between the finger and thumb of the 

lelt hand in the upper part of the scrotum and the vas identified An 
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CHAPTER LV 
THE SCROTUM 


ANATOMY (after Cray) 

T he scrotum is a cutaneous pouch containing the testes and the lower 
part of the spermatic cords It normally vanes considerably in size, 
although generally it accommodates itself to the size of the testicles 
In non-descent of the testes it is small and undeveloped it is divided on 
its surface into a right and a left portion by a ndge, or raphe, w hich is continued 
forwards to the undersurface of the penis and backwards along the middle 
line of the perineum to the anus , the left portion hangs lower than the right 
The external appearance vanes under different circumstances , thus, under 
the influence of warmth and m old and debilitated persons, the scrotum is 
elongated and flaccid , but under the influence of cold and in the young and 
robust it IS short, corrugated, and closely applied to the testes — the result of 
the action of the dartos muscle 

The skin is very thin and thrown into folds or rug© It is beset with thinly 
scattered crisp hairs, and is provided with sebaceous follicles It is \erv elastic 
and capable of great distension, as is seen in cases of large hydrocoeles On 
account of the looseness of the skm and the abundance of subcutaneous tissue, 
the scrotum may become greatly enlarged in cases of oedema, inflammatory or 
otherwise 

The dartos tunic consists of a thin layer of non-stnped muscle fibres, 
continuous around the base of the scrotum, with the superficial fascia of the 
groin and of the penneum It sends inwards a septum, which connects the 
raphe to the undersurface of the root of the penis, and divides the scrotal 
pouch into two compartments for the testes It is closely united to the skin, 
but js connected with the subjacent parts by delicate areolar tissue, upon which 
It ghdes with the greatest facility The contractile power of the dartos is 
responsible for the diminution in the size of any w ound of the scrotum 

Arteries — ^The scrotum derives its arterml supply Ccotn hca.uR.ha.s. of the 
femoral artery, the perineal artery and the infenor epigastric artery 
The veins follow the course of the corresponding artenes 
The lymphatics dram into the inguinal lymph glands 

The nerves are derived from branches of the lumbar plexus, the perineal 
nerve and the posterior femoral cutaneous nerve 


PHYSIOLOGY 

scrotum of man performs the important function of being thermo 
re^iatory, and in this connection it has been stated that low temperature 
ot t e scrotum js essential for complete specmatogenesis 

malformations and anomalies 

and are usually associated with developmental defects 
ihus tlie scrotum may be partially or completely undeveloped m maldescent 
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of tlio to%tcs or more complex ilcfoimitK-, may be rnwnt as m true or false 
fiermapliroaism nnd in lijpospiilias 


CUTAKEOUS DISEASES OF THE SCROTUM 

The following are tlie commonest cutaneous diseases ot the scrotum — 
Erythema intertrigo — Tins condition is seen most comnionJ^ jn children 
nnd obese adults and is the result of continuous soiling of the parts and cloth 
mg \n unne or perspiration 

Treatment consists in keeping the pirts scrupulously clean and dry and 
hence a dusting pow der is useful \\ here the condition is resistant a piece of 
Imt soaked in calamine lotion nppheil to the scrotum and held m place bj a 
su«pcn«or3 bandage wingeneralK effect a cure 

Erythematous eczema — This niaj follow neglected erj'thema intertrigo 
nnd IS seen most freqiientlj m oliese rheumatic or diabetic subjects 

TnEVTMtNT — Greasj applications should be avoided The adoption of 
tiic measures suggested m the treatment of crytliema mtertriso will generally 
prove efficacious in addition regulation of diet and general treatment maj 
be indicated 

Exudative ecrema—Erjthema weeping scalmess and crusting occur 
and the si in maj become cedematous The eruption may be part of a flexural 
tjpo of scborrhceic dermatitis or may arise from a fungus infection — ^Dhobis 
Itch 

fREVTMENT — In the seborrhocic t>pe calamine lotion containing 2 per 
cent sulpliur is lielpfid and where superimposed secondary infection occurs 
A 2 per cent gentian v lolct paint ma\ be of use 

itiaovvoPM — ^The scrotum is occasionally affected The condition usually 
j leJda to treatment by U Uilficld s ointment (acid sahcyl gr xx acid benzoic 
gr XX paraffin molle I oz | 

\E>ErE\c LEStovs— (sec p 819) 

Among other cutaneous affections are scabies psoriasis lichen planus 


ELEPHANTIASIS AND LYMPH SCROTUM (FILABIASIS) 

/Etiology— Elephantiasis of the scrotum and lymph scrotum are diseases 
endemic in certain tropical countries and are due to lymphatic obstruction 
by the Jilaria ^anffuuits homints (Jilana Bancrofh or wucherena Bancrojti) 
The disease is practically unknown m temperate climates and its geographical 
distribution is said to extend from 35“ N to 25“ S in the Eastern and from 
25° ^ to 30° S in the estem Hemisphere it is especially associated with 
areas where tlie atmospheric humidity is high Slanson statra that it is indi 
genous to almost every tropical and subtropical country from charleston 
(USA) and Southern Spain to Brisbane in Aust^a It is commonest m 
India South China Samoa and many PaciEc Islands where fully 60 per cent 
of tlie inliabitants are affected and it is not infrequently seen m South America 
West Indies \\ est and Central Africa /m r j 

The parent filan® hve m any part of the lymphatic system The female 
gives birth to an unending stream of embryos which enter the blood stream 
through tlie lympliatics Thev are about the ninetieth part of an inch m 
length and the diameter of a red blood corpuscle so that they readily pass 
through the capillaries The further development of the embryos is associated 

38 
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^Mth the mosquito which acts as an intermediate Iiost, and the infection la 
probably direct as in malana FiImi^ may be present in the body without 
causing symptoms and Manson si^eats that it is the ova prematurely dis- 
charged — which are considerably shorter and thicker than the full-grown 
embryos — winch block the lymph ebanneJa, causing inflammatory thickening, 
stenosis and thrombosis and thus producing the conditions of elephantiasis 
and lymph scrotum 

Lymph-scrotum — The scrotum becomes enlarged and lymphatic varices 
develop on the skin These varices rupture spontaneously, or when pricked, 
and discharge large quantities of straw-coloured, milky or sanguineous- looking 
or rapidly coagulating lymph or chyle 
Microfilaria are generally present m this 
fluid 

Treatment is by excising the affected 
scrotal skin but chyluria or elephantiasis 
of a lower limb may supervene If un- 
treated, the condition may pass into a 
tnie elephantiasis 

Elephantiasis of the scrotumC^scrotum 
tumour”)— As a rule the disease com- 
mences with an attack of fever associated 
with redness swelling and pain in the 
scrotum Similsrrecurrent attacks occur, 
each attack coinciding with an increase 
in size and a thickening of the skin of the 
scrotum most marked towards the lower 
part, and eventually the scrotum may 
become enormous (Fig 296) Enclosed 
in this rind, in a mass of lax, blubbery, 
dropsical areolar tissue the testes, cords 
ana penis are embedded The perns is 
incorporated in the scrotal mass, and 
generally the prepuie is dragged on and 
j mvertea so as to form a long channel 
leading to the glans penis and opening 
half-way down or even lower on the face 
of tfto tumour (Fig 296} The testes he 

, . . _ Mitwi-poraiea in l-he back of the tumour fairly 

scrotal mass Urme issues fr^ opening low down, being held by the hyper 
ow o»-n on face of tumour trophicd remains of the gubernaculuni 

vnoinni.t. * 1 ,^ i tcstis HjdrocceJes With thickencd tuHica 

and the arterf^ spermatic cords are thickened and elongated, 

common weiolft considerable size 10 20 or 40 lb is a 

Height oxcmLiI MO Ib'*' reported where the 

Hon-filanal elephantiasis ol the 



Eleph.,jl,a«, of the wioi™ (.mli.m 
tumour) incorporated 


he inguinal lymphatic drainage areas The condition 

the’^Srot\h° 

old and enfeebled v ^ form of cure It is contraindicated m 

enicemed patients but CoimeU (1932) states that it is as simple, and 
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a, 't,"’ ‘uth ™Vlu “iT. "and" rSartcn cl m anj case 

"'TEiri'",-'' -t" '"v-;;r ITaVorln eTnitfr ? 

™vra’rs-{f*Siw 

cxtcnial abdomnm E structures ^josei large clamp is 

IS no« passcil %'", ' 1 ,l,e isolated segment of pem’ ,t ,„to tuo 

at ’’'"n. are's througli the aerotaj the pubes and perineum 

pushed 'm'V , 'ir .s i on oraspeil aliout I m diatidlv to pi,a,g 

halt es I die cords and penis liemg “™“i^,„e.sions and dissected 

li\ n lK)^^crful clRtni .. g^po^elUj long'M „„„g tjU the blood 

enrels’and 1’ "^ni dolek “lemidf f fSi^S; from nbat 

free the eorels ''™P ' .,’i,„ step establishes a i on lymp P opemng is 

aosaels are nl™''' \ to the I""'’’" A jim a. possible is saved-it is 
cull be the an that as much *d,S stage hydrocoi les or 

MirrciuniUd 'O ' a coicnng for the Ijo"'® , , die most rapid method 
Hawl tmd ^ Omrl-‘^.Vl“^e'm a tem fanner by 

jicnii . ... „v«i-vion 


the tlcidnntoid ,n,r>c^scl3l)cm^fifcurv'ti - • prostatic 

>“ ■’'•'SlguHr’m.er-’s.ls is advised 

BEW CBOWTHS OF appearance and 

somrs 

A>OlOMA UP05IA 
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The treatment of all these simple tumonre is by excision ithere this appears 

““MaSant growths-EplTHEUOHA_i®l.o(w-This is a common condition 
nhidf frequent!} follows prolonged imtation by such substances as coaltar 
-nmcii irequ ^ r mainlv among chimney sweeps tar and 

paraffin Crkers (shale oil workers and mule spinners in cotton ffiotorics) 
The condition at one time common m each of these occupations to 

ttfe terms chimney sweeps cancer mule spinners cancer and paraffin 
w nrkers cancer heing applied to it As the result of modern factory regula 
tions it IS now uncommon Constant nntation of the corrugated scrotal skin, 
caused by friction against dirt impregnated 
clothes and personal uncleanbness may 
be contributory factors 




Fig 298 

Epitl el ome of the scrot tm 
{Prof C F \V Ilhngioortk s ci 


Pathology — The disease usually commences as a small dry scaly eczema 
tous like area which eventually ulcerates and assumes the typical characters 
of a malignant ulcer (Fig 298) Sometimes the growth originates in a pre 
existing wart or papilloma As a rule the progress of the ulcer is slow Sepsis 
in some degree is usually present 

Treatment — Owing to the laxity of the skin and the mobility of the parts 
most lesions of the scrotal skm are very suitable for excision and tins applies 
equally to the more advanced cases with, deep infiltration and complicating 
sepsis Treatment by radiation is referred to elsewhere 

Tlie treatment of the inguinal glands is often a matter requiring considerable 
judgment owing to their late involvement and the possibility of their enlarge 
ment being due to sepsis Further enlai^ement of the ingmnal glands may be 
quite unassociated with the scrotal lesion they are palpable in a large per- 
centage ol healthy persons When the scrotal lesion is small or superficial 
and when the glands are not palpable, a watching policy is justifiable When 
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Ihe ejiitholioina i? large and infocled and the glands enlarged, an inter\ al of 
n feu neol s glimjld ehj)?c before bloc dissection is decided on in order that 
on^ «cptjc h mphadcnitis should Inae » dianco of subsiding Remo\al of the 
glands at the same time as the tumour is inad\mb!e m view of latent sepsis 
The operation is described in the chapter on cpitlielioma of the penis 

Treatment of the glands hj radiation w effective in certain cases but the 
combination of radntion and surgerj is to be avoided 

Svrco'iv — This is a rare condition The treatment is simihr to that 
advocated for other forms of malignant growth 

ALTER ^\ Galbraith 


RVFERLNCES 

CosM:tL,n K {IM>> Bnt J Sury i9 fit 

VfAN'iov P (1940) Trop cal D llthcd Lonlon 



CHAPTER LVI 
THE PENIS 


ANATOMY (after Gray) 

T HF penis IS composed of three c\lm<Irical masses of cavernous erectile 
tissue bound together bj fibrous tissue and covered v-ith. skin T«o 
of the ni'i'jses are placed side bj side and are knorni as tlie corpora 
0 * 1 % emo'ja the tliird median in position and beneath the other tw o is tra 
%er«ed h\ the ciiemous part of the urethra and is termed the corpus spongio 
sum (corpus ca\ eniosum urethra) 

The corpora cavernosa — ^These form the greater part of the substance ot 
the penis Tliroughout the anterior three fourths of their extent the} he in 
apposition Mith one another separated onl> hj the septum of the penis 
lielimd the\ dnerge in the form of two tapenng processes termed the crura 
winch arc finnij connected to the rami of the pubic arch Antenorh each 
corpus ca\emosum ends abrupt!} m a rounded evtrerait} a short distance 
from the point of the penis They are surrounded by a strong fibrous envelope 
consisting of superficial and deep fibres — the tunica albuginea The super 
ficial fibres are longitudinal and form a tube enclosing both corpora the deep 
fibres are arranged circuhrl} round each corpus and form b} their junction in 
the median plane the septum of the penis This septum is thick and complete 
I eliind hut is imperfect in front where it consists of a senes of vertical bands 
amivcd like tiio teetii of a comb it is therefore named the septum pectini 
forine 

The corpus spongiosum — Thi» lies m the middle line on the undersurface 
tf the penis m the groo\c between the coniora cavernosa Posteriori} it 
< xjnnds into a rounded mass the bulb and antenorl} it forms a cap the 
plans penis which cm clops the end of the corpora caaemosa It is attached 
to the undersurface of the triangular ligament and coaered b} the bulbo 
ca>cmosus muscle The urethra enters the upper surface of the bulbous 
jortidii about half an inch from its postenor extremity and passes forwards 
171 yis {uiV stance piercing I't at ftic conical exlremit} of the glans penis 

lor do enptue purposes it is comenicnt to di\ide the penis into three 
n ^loiiH — the root the hod} and the extremity 

The root ol the penis is tnradiatc m form consisting of the diverging crura 
an 1 the median urethral hulb Each ems is coaered b} the ischiocavernosus 
mu'>cli wliiIc the bulb is surrounded b} the bulbocaa ernosus The root of 
tm iKiiiH his m the perineum between the inferior fascia of the urogenital 
•Jnphragm an } tlie fascia of Colics In addition to being attached to the 
nsciT and the pul ic ranii it is bound to the front of the 8}mph}sis pubis h} 
till lumnlorin and susponsorj ligaments The ftindiforni ligament springs 
Inim the front of the slieath of the rectus abdominis and the linea alba it 
sp ns into two fasciculi which pass one on each side of the penis and unite 
»p OM with the septum of the scrotum The suspensor} ligament is triangular 
m shajK* d IS attach^ nbo\e to the s}mph}sis pubis below it blends w ith 
the fibrous cn\ elope of the corpora caaemosa 

The body oi the penis extends from the root to the anterior end of the 
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corpora ca\ ernosa In the bod^ the corpora cavernosa are intimately bound 
to one another a shallow grooie which marks their junction on the upper 
surface lodges the deep dorsal vein of the perns while a deeper and wider 
proo%e between them on the undersurface contains the corpus spongiosum 
Hie hod\ IS cnslieithcd bj fascia which is continuous above with the fascia 
of Scarpa and below with the dartos tunic of the scrotum and the fascia of 
Codes 

The extremity is formed by the glans penis tlie expanded anterior end of 
the corpus spongiosum The glans penis is somew hat conical iti shape and its 
conca\e ba'^c co\ers and is attached to the ends of the corpora cavernosa 
The projecting margin of its base is named the corona glandis behind which 
IS a constriction known as the neck of the gians (retro glandular sulcus) The 
tcnmnal jnrt of the urethra runs through the glans penis and ends m a \ ertical 
••lit on its apex 

The shin covering the penis is tbm elastic free from fat and hairs and 
remarkable for the looseness of its connection with the fibrous envelope of 
the organ At the neck of the glans penis it is folded upon itself to form the 
prepuce or foreskin which overlaps the glans for a variable distance The 
internal layer of t!io prepuce is confluent along tl e line of the neck with the 
thm skin which covers and adheres firmly to the glans and is continuous with 
tiic mucous membrane of the urethra at the external urethral orifice On 
tlie umlcrsurface of tlie glans i>cni« a small median fold passes from the deep 
surface of the prepuce to a point on the glans immediately behind the external 
urethral orifice this median fold is named the frenulum of the prepuce The 
prepuce IS separated from th<* glans penis by a potential sac — the preputial 
sac On tiic corona and neck of the glans there are numerous small preputial 
glands which secrete a sebaceous niateml— smegma 

The blood supply of the penis is derived from branches of the internal 
pudendal artery — the aperies of the bulb the deep arteries of the penis supply 
me the crura and the dorsal arteries The veins from the corpora cavernosa 
i)a«s to tlie dorsal a cm arid the prostatic plexus Those from the corpus spongio 
iiim pass to the dorsal veins ami the veins of the bulb 

The lymphatics dram to the inner set of inguinal glands on both sides 

Nerves ^Thc smsory nerve supply of the sUm of the penis is derived from 

the second third and fourth saeni nerves through the pudendal nerve and 
nclvic nle^uses The musculature and rich vascular meshwork of the organ 
are supplied bv parasy mpathetic and sympathetic fibres from the hypogastnc 
plexus 


CONGENITAL MALFOBMATIONS 

Congenital malformations of the penis apart from tliose of the urethra 
and prepuce are rare , . , • , - , 

In the embryo the genital tubercle develops as an eminence on the lower 
oart of the front of the embryo and below it two others— the genital swellings 
Lsoon appear The genital tubercle enlarges to form the perns and the genital 
snclline, become fused to tom. the scrotum The urethra IS formed by fusion 
of the marEina on the undersurface of the genital tubercle Congenital defects 
nt-p the result of abnormal or defective development of the constituent parts 
Tt IS thus nossible to andemtand bow malformations hypospadias epi 

, Ttema reduplication or absence of the penis may occur 

“'’“S.renS SS™enl of the pen^-Ttos .s not an n„comn.oi type of 
nialforrSn Tn?Ir « snally assucuated with endoor.ne d.sturbauces The 
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determine the sex but m moat cnaca the true bcx mnmfeats itsell "t puiicriy 
Reduplication— Coctiruno and Saimilcrs (lUtS) in n ret icn of tlic 
atat^tbat roduplication liaa been found clueBj in 

apadias and ectopia vcsicac and that it acema to be a incaodermal dialurlianco 
’^'’’“in^the ca'r il'lu8tratcd''(rig 201) the incontinent 

an opening admitting the finger situated betueen and at the base of tbc penes 
on their undersurface 



tio 299 

Bed ipl cation of tl e pen s Almost complete nl senoo of tl o 
urethra wl ich opene i at tl e bo»e of ll e penes nn 1 is mnrkc 1 b> 
a catheter ( t/r Arth r Jacof» case j 



Absence o! the penis — ^This malformation is exceedingly rare, and JIcCrea 
(1942) states that only eleven cases ha\e been reported It is said to be due 
to the failure of development of the genital tubercle the urethra opening on 
the penneum A dwarf penis is generally found concealed beneath the skin of 
the scrotum or perineum A congenital urethrorectal fistula sometimes is 
said to CO exist 

Adherent penis — ^This is usually associated with scrotal hypospadias or 
it may occur alone when the whole undersurface of the penis may be fixed to 
the scrotum by web 

Torsion of the penis — This is a very rare abnormality and uhen present 
IS usually associated with other developmental abnormalities of the organ 

Phimosis — This term denotes a congenital or acquired narrowing of the 
opening of the prepuce and is often associated with an unduly long foreskin 
which IS sometimes adherent to the glans penis The orifice of the prepuce, 
especially in infants may be so small as to cause retention of secretions, with 
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resrjlting irntfltion and luhnrtis and interference with micturition with 
subsequent bick pressure on the bladder ureters and kidneys In children 
pliimosis hns been blamed for frequency of micturition and nocturnal enuresis 
but mans authorities question the association with this condition The 
ineutnblc straining to micturate may result in umbilical and inguinal herni-® 
and c\cn prolapse of the rectum The rehtionsliip between phimosis and 
\ cnereal sores is m cll rocognizctJ and tlic retention of secretions c g smegma 
ma\ lia\e <.Qme influence on the de\e!optnent of epithelioma and papilloma 
Parai iiiMasis IS not an uncommon complication 

Trpvtufnt — ^\\ liero the foreskin is unduly long and where the orifice vs 
tiglit or narrow treatment by dilatation and freeing of adhesions may be 
adequate m children In the majority of cases however operation by circum 
ci«ion IS indicated 

Dila\aUon is carried out by stretching the onfice by forceps followed by 
gradual retraction of tiie prepuce When adhesions are present they are best 
separated by blunt dissection using the closed points of gmua forceps for this 
purpose stripping by gauze is math isablc as injury to the delicate epithelium 
of t!ic plans ma> result 

Dor*fd iMciaioji o/ f/p prepuce — When on account of adhesion adequate 
retraction of the iirepuce cannot bo earned out it is usually possible to msert 
closed smus forceps between the prepuce and glans on the dorsal aspect care 
being taken tliat tlic forceps do not enter t)»e urethra Following this the 
prepuce can be slit by scissors Tins procedure will facilitate freeing of the 
prepuce from tlio glan« Thereafter all smegma is removed and the parts 
cleaned by gentle mopping with saline lotion In some cases this is all that is 
required but completion of the operation by circumcision — in the absence of 
any contraindications tg acute balanitis — is usually earned out 

Circuwiciaioii — Hthough the operation is regards as a minor one it must 
be ncatlv and accurately performed IIa.morrliage sepsis and a resulting 
stenosis worse than the original condition ore complications atIucK must be 
aAOidetl General anrsthesia is advisable in the majority of cases but the 
operation can bo performed under local anasthesia where deemed advisable 
In a clean ca*>o bAtlnng of the parts with soap and water and boracio or sahne 
lotion IS all that is required in the way of pieparation Complete etposure of 
tlie glans is advisable before one proceeds to remove any tissue Behind the 
corona retained secretion and epithelial debns must be removed gently In 
infants up to four weeks old anaesthesia is somctiraes dispensed with the child 
being placet! on a large pillow on the lap of a nurse seated on a low chair the 
legs held firmly inunethately aboi e the anl les and raised in a lithotomy position 
auA WA> 9.wi mtoa yAa-veo-tfifL Uv tiifiir being, anrhocecl undexi 

tho elbows of the nurse Tiie surgeon should be seated facing the perineum 
Toilet of the parts as abate desenbed is now performed It is important 
to estimate the proper amount of skin to remove Straight dressing forceps 
sinus forceps or a ligiit clamp w then applied obliquely to the foreskin ini 
mediately distal to the corona and parallel to it tlie glans slipping back as the 
forceps close ith a sharp knife or scissors the prepuce is cut ofi immediately 
distal to the forceps Tins incision results only m the skin being removed the 
mucous tube remaining behind closely covenng the glans This rauco^ may 
be sht and turned back but it is usual to remove most of it m two halves 
leaiina a narrow collar round the corona A small artery m the frenum 
generally requires ligature as well as several small rebels on the dorsum 
lailure to hgature these Aesseb has proved fatal Four to six sutures 
approximate the mucous membrane to the skm and for this purpose a 
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'^'''ihe important points m this simple operation are — 

1 E^essive tissue should not be left about the fremim or a persistent 

2 SuSnt'pU°u“ mSt be left to cover the sensitive papillse of the 

3 UnTess” are IS exercised too much skin may be remove 1 so denuding 

the body of the perns 

4 Haemostasis must be adequate 

The operation of circumcision is seen m its simplest and commonest form 
m the Jewish religious rite m the performance of which a shield or clamp is 



applied to the prepuce distal to the glana and that part removed by a knife 
Hus leaNcs the glans still covered by the Imit^ mucosa which is now torn 
backw ards from the meatus to the corona by a sharp pointed finger nail 
and the flaps so formed are folded back over the cut edge of the prepuce 
lilceding which would seem to be minimal after this procedure is also inhibited 
b\ the application of a moderately tight dressing The results generally are 
8ati'<factorj and complications such as haemorrhage and sepsis appear to be 
rare flic rite is performed on the eighth day 

The operation as nl)o\ e desenbed for an infant is as a rule equally suitable 
for an adult In cases w here the prepuce is not long but where the orifice is 
narrow the following operation maj be performed 

The jircpuco should bo retracted so far as possible the orifice being rendered 
tense ihrec pairs of pressure forceps are now applied to the edge of the 
prtpucc two being placed symmetncally at a short distance from either side 
of the median line dorsall^ and the third m the middle line ventrally These 
are rai'>cd and tiic prepuce is separated from the glans by sinus forceps or a 
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proY.ma, to fte — 

meantime being used to reauce mwards (Fig 303) In this \vay 

the prepuce and constricting 
band are draun over the glans 
perns and the parts returned to 
normal but cedema will persist 
for some hours If this manipu 
lation fails then a longitudinal 
incision should be made on the 
dorsum of the penis through 
the ccdematous folds and con 
stncting bands Secondary 
small incisions may be made in 
the cedematous areas but are 
usually unnecessary A vase 
line gauze dressing is then 
applied To prevent recurrence 
the operation of circumcision 
bIioxiW be performed Yhen the mdema and congestion have subsided 



Porflpl mos ! 


Fio 303 

The method of reduction 


INJURIES OF THE PENIS 

Wounds and contusion— The missiles employed m modem warfare are the 
most common cause of wounds but incised wounds whether caused oy 
accident or malice are not uncommon The treatment of these wounds is 
Bimihr to that for a wound elsewhere on the body but healing is rapid on 
account of the generous blood supply If the wound involves a partial section 
of the penis e^ ery effort should be made to control lisemorrhage and to suture 
the fibrous slieath of the corpora accurately Where the urethra is involved 
di\er8ion of the urine by suprapubic cystostomy or a tied in catheter mav be 
neccssarj Tins condition is discuss^ under injuries of the urethra The 
functional result ultimately should be fairly satisfactory but during cem 
valescenco erection must be pre\ented or sutures tend to be torn out To 
prevent tins the patient should be kept under the influence of morphia or 
bromides A rubber bag filled with crushed ice and applied locally is said to 
be enecti\e 

Tears of the frenum during coitus are not uncommon and may cause 
considerable hxmoirhage Ligation of the bleeding point and repair by a 
suitably placed fine catgut stitch are required 

Strangulation — Usually this is the result of constriction of the organ at 
any point by such matenals as string hair or metal rings Where a hair is 
tlic causative agent this may become so deeply buried in the tissues as to be 
hardly detectable especially if it be applied around the retroglandular sulcus 
\\liatevcr the causative agent if the constriction is not relieved ulceration 
and swelling associated with considerable pain and difficulty m micturition 
or ev en retention of urine may occur A general ansesthetic may be necessary 
to remove the constricting band Gangrene of the part of the organ distal to 
the constriction is rare 

Rupture — ^Tlns occurs only when the jienis is erect and the organ forced 
downwanls between the thighs When rupture takes place there is a sudden 
severe pain at the point of rupture followed by deturgescence In a short 
time fivvclling occurs from extravasation of blood, and this gradually increases 
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uritjl an enormous size iiia\ be attained Treatment consists m elevation of 
the penis and the application of cold compress^ or an ice bag The final 
result ma) be impairment of erection the proximal segment functioning 
nonnall> and the cbstal segment remaining flaccid or becoming erect later 
in order to avoid this it has been advised that the fracture should be treated 
hi incision clearing out of the clots and careful suture The treatment nilJ 
depend on tlic sev entj of the lesion 

SECONnAna indurvtive cavebnositis may occur as a late sequel at the 
sdeofinjurj and indeed any severe contusion wound oi rupture of the organ 
maj act as a jiredisposing cause to this condition or to its primary variety 

Dislocation — This is a rare injurj and consists in the body of the penis 
being forced from its outer sheath and displaced beneath the si m of the scrotum 
or thigh Open operation is usually necessary to rectify the displacement 

Hsematoma — Tins is commonly seen following injuries about the pelvis 
and is due to extravasation of blood The extrav^asation gradually becomes 
absorbed and no special treatment is required 

HERPES PREPUTIALIS 

This is found commonly on tlie glans and prepuce but it is not often seen 
in the vesicular phase as earl> rupture of the vesicles usually occurs The 
resulting erosions are superficial raw red and angrj looking and frequently 
show a well marked poIyc>clic edge which is characteristic of the affection 
Tlie pain and tenderness which are marked features help to differentiate this 
from specific lesions 

The parts should be cleansed thnee daily with normal saline followed 
I y the apphcation of a simple duating powder 


(FDEMA OF THE PENIS 

Acute cedema of the penis may follow sepsis extravasation of urine 

V enereal disease and constriction by rings or other agents It occurs occasion 
all) following prostatectomy by tbe Hams or Milhn methods but subsides 
rapidly it is thought to be due to interference with the blood suppl} In 
some cases no cause can be demonstrated 

Chronic mdema may follow lymphatic obstruction caused by old standing 
inflammation of the inguinal glands and by elephantiasis (filarial or non 
filarial) 

The acute v anety resolves rapidly on removal of the cause The chrome 

V anety may necessitate removal of the affected skin followed by skm grafting 

PRIAPISM 


The term pnapism denotes a state of continuous erection of the penis 
unassociated with erotic sensation or ejaculation and unrelieved by coitus 
The condition is uncommon Patients suffering from spinal cord lesions 
appear to be especiallj prone to pnapism but 25 per cent of all cases are 
said to occur in leukemia Thrombosis may be xe^onsible in the presence of 
cross injury new growth inflammation or leukaemia but othennse it does 
not occur and incision reveals generally only a syrupy blackish blood Pam 


^TRE^^ 3 ravT^i 3 ^on the whole unsatisfactory but Kiches (1930) reports a 
Eucce?sfal result following Iwat .pplred by diathermy current The condition 
may gradually subside following rest m bed andjeneral treatment The eSret 
S h/drotherapy and radiotherapy is of doubtful value Surgical measures 
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such as incision into or aspiration of the caremous spaces may relieve the 
condition but may result m permanent interference with function 

Chronic interahttent priapism is characterized by repeated and some 
times prolonged and painful nocturnal erections unassociated with sexual 
desire The condition may recur over a jieriod of years cause insomnia and 
affect the general health 

TJie TtiologA IS uncertain but the condition may be associated with some 
lesion of the posterior urethra prostate seminal 
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h I rous Ca emos t s Calc fi 
r t on oce it ng >n a saddle 
bI aped dorsal plaq o (the 
1 ones b1 Own on each s de of 
tl e glans pen 9 are the ter 
m nnl phalanges of the B«sj8t 
ant a fnger« steadying tie 
pen 9) (Ur U Lari 
U fn« « cate ) 


vesicles or central nervous system 

Treatment should be directed to the removal of 
any local lesion Bromide and chloral hydrate 
should he prescribed and sexual excitement avoided 
Local cold sponging is sometimes efficacious 

FIBROUS CAVERNOSITIS 

Etiology— Two mam types of cavernositis occur 
— one pnmary or idiopathic and the other secondary 
to local damage or disease This secondary type is 
dealt with under the headings of its various causes — 
Trauma Inflammation and Venereal Diseases 

The pnmary variety is referred to as plaatic 
tndnrahon or tndurahtc cavernositis and so far its 
aitiology IS unknown It tends to occur m patients 
between the ages of 40 and 70 and according to 
some observers in individuals of a certain diathesis 
who may also suffer from the comparable Dupuy tren s 
contraction Gout and diabetes have also been put 
forward as possible causes but the evidence for this 
IS very me^rc Trauma is said to be a frequent 
determining cause in the presence of a constitutional 
disposition Old age does not appear to be a factor 
of any real significance 

Pathology — ^The condition is characterized by 
the appearance of fibrous plaques in the tunica 
albuginea and pectinate septum They are usually 
found on the dorsal surface near the root of the penis 
less often in the shaft The plaques are formed of 
firm fibrous tissue of cicatrical type and usually 
of cartilaginous consistence m some cases they 
become calcified (Fig 304) Normally the plaques 
are in the form of plates but sometimes they form as 
nodes or stnngs which spread laterally Histological 
examination of the plaques shows no inflammatory 
cells or changes (Maresch and Chian 1931) 

For further information see p 623 

Valter W Galbraith 
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«hen the papillomata are of the broad, flat-topped vanetj X rays or radium 


MALIGNANT GROWTHS 

Epithelioma of the glans pema is the moat common form of moh"nant 
lesion , sircoma and endotheboma may occur but are rare * 

Epithaliotna s^tioloov — I t is stated that epithelioma of the glans penis 
and prepuoe comprises from 1 to 3 per cent of all carcinomata (McCrea 1940) 
It usually develops after llie age of 45 Chronic irritation resulting from 
phimosis IS a predisposing cause and indeed the disease is almost unknown in 
the circumcised (\\’olbarst 1932) Reference has already been made to cancer 
occurring in pre-eriating narts 

P^TitOLOOit— The lesion usually anses on the dorsum of the clans or 
on a corresponding site on 
tlie prepuce or on botli 
Occasionallj it originates m 
the region of the urethral 
meatus In its earlj form it 
may appear as an eroded 
papule or aa a slight thicken 
mg of the epithelium or it 
ma> have the appearance 
of a simple wart of sessile 
tjpe Eventimlly, when m 
fection IS superadded the 
lesion ulcerates, with a re 
suiting purulent discharge 
(Fig 40B) When the pre 
puce IS long and difficult to 
retract the condition maj 
csist for a considerable time 
without being detected the 
true nature of the lesion 
being discovered only when the patient seeks advice on account of a discharge 
The absence of pam is an outstanding feature of the disease 

If untreated, massive ulceration of the parts may occur Invasion of the 
corpora cavernosa occurs late, and as tbe corpus spongiosum is rarelj involved 
interference with micturition is uncommon 

Lympbatv; extension to tlie mguinal glands is usuallv a late feature earlj 
gland enlargement generally being the result of associated infection (Cope, 
1932, lIcCrea 1940) At a late stage the glands may break down and ulcerate 
through the skin Distant metastascs are rare 

Symptoms and diagnosis — Growth is slow and painless, and the onl^ 
complaint usually is of a purulent and sometimes blood stained and fmtid 
discharge The end of tlie penis is often enlarged and only after retraction 
of the prepuce is a w arty bleeding mass rev eajed Where the urethra is mrolvetl 
micturition may occasionaHj he difficult and painful but retention h rare* 
(Cope 1932) Painful erections may occur At times the lesion has to be 
diflwentiated from a pnraarj clianere, especially in the middle aged In some 
cases it IS possible to palpate the ulcer or tumour through the prepuce . in 
others diagnosis is onl> evident after the prepuce has been slit W here the 
diagnosis is uncertain biopsy should always be carried out 
39 



Fio 308 

Epithelioma of th* perns A large epithelioma ahich hae 
ulcerated tlirough tlie prepuce (See Fige 300 and 310) 
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TRE^T^re^T-Ra^llatlon thcniiy or partial or complcto amputation of 
the penis maj he required the choice tlcptniling on the extent and clmraetei 

°^^Ridml'on therapj—Ya^ the early typo of lesion tins uoiilil acein to he 

the method of choice (see p fil4) r 

Partml ampniaimn of thn peiiis-’lliis operation 
oases niierc the tunica nllmgiiica has not )Kcn pawtratcil 0 igs m and ilO; 



Fl<» 309 

Epitl el oma of the penw Part rernoxe I at open tion 



Fig 310 

Ep thehoma of the pem? Section through tl o centre of tl e 
amputate i penis (si own in Fig 309) wlich ilh atrates tho 
res stance of the tunica albuginea to the growth Pens 
before operation shown in Fig 308 Histological examinn 
t on of inguinal glands evcis^ foir weeks later showed nt> 
esidence of any secondary deposits 


and the disease is hunted to the distal half of the shaft but the organ must 
be of sufficient length to lea\e a stump clear of the scrotum 

The an^utation may be performed by a flap or hy a circular or an elliptical 
incision The flap method is the simplest and is that generally used 

\\ hatever method vs adopted a tourniquet should be tied round the base 
or the penis for this purpose a catheter or thin rubber tube can be used 


1 The Fijp Asipotation 


dorsal or \entral flap may be used but the latter is recom 
mended (hig 3U a) The width of the ^ent^al flap should be half the circum 
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“i The ELUPTiCAii Amputvtion 

This method presents no advantage over the other metliods It js per 
formed similarly but the circuHr incision of the skin is made obliqueh doun 
w ards and foni arcls 


COMPLICVTIONS 

Hemorrhage with ha?matoma formation is liable to occur under the skin 
flaps Sepsis is a likelj sequel and thus haematoma formation must be pre 
vented or if that is impossible the li*ematoma must be e\ acinted immediately 
it IS observ ed i i t 

Stenosis of the urethral meatus is a common complication uliieh mav be 
a\ oided b> careful and neat suturing of the urethra to the skin and the av oid 
anee of sepsis If a retained catheter is usc<l it must be a loose fit in the urcthrT 
especially at the orifice as anj pressure at that point »ill faioiir seps/s To 
prevent stricture formation it is often wise to dilate the orifice pcriodicnlU for 
a few months following the operation b} the use of well lubricated bougies 
inserted w ith great gentleness 

Tofa! amptitahon of the penis — This operation is necessarj uherc the 
malignant growth has spread through the tunica albuginea and involved the 
cavernous spaces or where spread of the growth proximiUv lias left tlie sliaft 
too short to permit of partial amputation 

The proc^ure is as follows The ulcerated area having been t}ioroughl> 
cleansed is covered by an antiseptic dressing retained m place bv t Innclage 
The patient having been placed in the hthotomy position and a metal bougie 
passed along the urethra the base of the penis is encircled bv an incision 
which 18 continued backvvards in the middle line dividing the scrotum along 
the whole length of the raphe and the incision continued to I m m fiont of 
the anus The bulb is exposed m the perineal part of the wound and the 
urethra freed to the triangular ligament The bougie is then removed and 
the urethra divided about 1| in in front of the triangular ligament (Fig 
312 (1)) The upper part of the incision is deepened the suspensorj ligament 
cut and the dorsal vessels divided between clamps and ligated (Fig 312 (2)) 
The crura are exposed and detached from the pubic rami and ischium bj a 
raspatorj and bleeding jjomts secured (F^ 312 The ent end of the 

urethra should be split for i in antero posteriorlj or laterally (to diminish 
the tendency to stenosis) and stitched to the skin in the posterior part of the 
wound w hich IS then closed bj silkworm sutures Drainage should be provided 
^ s^all tube inserted a short distance in front of the urethra (Fig 312 (4)) 
u here it has been decided to include in this operation complete excision 
of the inguinal glands this should be done before the patient is placed in the 
Jithotomy position The skin incision should follow the fold of the groin from 
Anterior superior spine to the other dividing in the mid line to surround 
e base oi the penis Commencing laterally and working towards the penis 
bloc dissection of the glands is earned out Two or three deep glands Ijmg 
un er e ascia ^ta on the medial aspect of the femoral v em and one gland 
Jing wi m the femoral nng must be mcluded in the dissection Thereafter 
♦xf IS placed in the hthotomj position and the incision surrounding 

as 0 le penis IS continued backwards and the operation performed 
M abo^ e described Drainage should be established through the outer ends of 
the groin incisions ® 
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Fro 313 
Epithelioma of penis 
(prove I by biopsy) 
in a patient aged 63 
(See Fig 315 ) 


certa.n 0 . 0 , — of the te^.^ ^ ^rot^-at 

the same time a, the Ttlmt re urrenco there l.kely 

that the groath has spread j ” f ^n,), to cause so.hng of the 

'trnT,' aT 

thin makes a further argument for emasculation as also 
That detention of the t/stes u.th their secretions is not 

fitlvisablc m the absence of the penis 

’ The addition of emasculation to the operation fat ™dicnl 
amputation of the penis adds little to the set er, or to the 
time taken in its performance .P t|,c 

the incision diaidcs one limli going to each 
scrotum iiliich is encroached on to form skin Haps ™raaient 
in sirc to cover the rau area llie spcrmalie cords shoi d 
he divided at the level of the external iiigiiinal rings, an 
they are then removed together with the testicles and 
scrotum The operation thereafter is similar to the total 
amputation alreadj. described 

Tht inguinal glands— Early enlargement is usual, but 
this enlargement is more hkcl> to be due to the sepsis 
accompanvmg the malignant ulceratne process than to 

imasion by secondarj deposits Gland metastascs are 
generally a late feature . , .a 

It has been the custom of many surgeons to excise the inpunal ^ 

the same time as the amputation of the penis On theoretical grotimls this is 
sound surgery but it should be borne in mind that if the glands arc dealt a 
at the time of amputation severe sepsis not 
mfrequently occurs In the inajontj of cases 
extirpation of the glands bj bloc dissection 
should be earned out at a later date 
Where the glands have already broken 
down and are fluctuant sepsis is inevit- I 
able but even in these cases an interval 
between amputation and gland excision 
may prevent extensive sloughing in the 
amputation w ound 

W W Galbraith 

Selection of cases for radium treatment — It 
can be stated with confidence that in the 
present state of our knowledge earlj cases 
should m preference be treated by radiation 
and late cases by surgical methods (Figs 
313 to 320) Attention is drawn to this as 
it IS evidence of progress and contrary to 
the usual principles of selection of treat- 
ment m other sites — where the tendency is 
still to relegate to radiological methods the late extensive inoperable or 
otherwise unpromising cases Cancer of the penis is a skin cancer, it is as 
sensitive or responsive to radiation as other malignant cutaneous lesions diffi 
culties there are from the additional factor of infection and the anatomical 
site and configuration of the lesion nevertheless in lesions of reasonable 
extent radiation offers good chances of total regression of the lesion for many 





Fig 314 

Epithelioma of the penis (proved by 
biopsy) 



Fio 316 

Papillary carcinonja of the peni« 


Fjc 31o 

Tl p appraranc© ai’c and a half jaara 
iftpr 30J-1 m/pn hours of tnterstitial 
rn liiifn Tip patient is still alne 
and well fourteen j'eafs after treat 
ment (Sir Sfan/oni CaJe s ami 't/r 
II 1 mAi rj If Aite « coee ) 
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The appearance before opemnjt 
the preputial sac 



Tl e condition three years after 90S mgm 
hours of interstitial radium (Sir Stan 
foni Ca'iee arui jVr 11 insSun/ l» • 



The radium needles in position 



Epithelioma of the penis v hich disuppeared 
completely after 2016 mirm hours of 
interstitial redi un (Sir Stanford Ctdts 
onrf Mr IPiiwAuru tfAtfceciwel 
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\eaTS There is no need to point out the mutilation of surgical treatment 
and this should be reserved for cases unsuitable for radiation These cases 
include (1) the extensive lesion in\ol\ing the entire circumference of the 
corona and elans and spreading to the bod> of the penis (2) infiltiating 
lesions involving the urethra (3) imohement of the corpora cavernosa or 
of the corpus spongiosum (4) lesions m the \cr> old or the diabetic who 
stand radiation treatment badlj The macroscopical vanctj of the lesion is 
of greater importance than the histological tvpe the latter although 
indicating the degree of malignancy is not a practical index of radiosensitiv ity 
as even the most keratinizing type with numerous cell nests has been shown 
to respond favourablj Of the various macroscopical tv pcs the papillarv or 
warty neoplasm is the most radiosensitive the ulcerative lesion lees so 
especiallj when associated with old standing leiicoplakia the noduhr or 
infiltrating type is the least suitable for radiation in this tjpe there mav be 
a deep seated extensive tumour with but little surface ulceration The liability 
fa rsdtum necrosis both in the penis itwlf and m the inguinal regions is greiter 
than m other situations such as the face chieflj from associated sepsis but 
also because the skin is moist and thm The choice between radiation and 
surgerj depends therefore on the extent and the tjpe of lesion — the earlier 
the case and the smaller the extent of the lesion the more suitable it is for 


radiotherapj which is the treatment of choice 

Melhoda of radiation of the ■primary lesion — ^The radiation treatment of 
the primary lesion is generally undertaken with radium In verj small and 
superficial lesions low voltage X rays (CO to 80 K V ) has given good results 
such lesions however must be superficial as the penetration of the ravs is 
negligible Padium therapj can be given by the interstitial or surface methods 
Surface iiradiatton — The applicator is a cylinder made of a non metallic 
substance such as sorbo rubber cork piano felt or Columbia paste The cj Imder 
wall is I cm thick and about 5 cm m external diameter Radium containers 
needles or tubes are placed on the outside of the cjlinder arranged in rows 
spaced equidistally The quantitj of radium required vanes with the area 
to be treated an average of 30 mg is used The period of irradiation is 240 
hours preferably given intermittently twelve liours a day or contimiou'^ly 
with short periods of rest A total of 5 oOOr to C OOOr is aimed at Accuracy 
of irradiation is difficult to obtain by this method and the skin reaction is 
severe Protection of the scrotum is necessary and a sheet of lead 2 mm 
thick placed on the thighs can be used for this purpose The patient should 
be intormed of the possible damage to the testes 

Interstitial radium ^By this method greater accuraev of radiation is ensured 
and a high tissue dose of 6 OOOr to 7 OOOr can be deliv ered The risks of a radium 
greater but the chances of a permanent arrest of the disease are ex 
general anjesthetic is required and a dorsal slit 
js clamed out it there is anj degree of phimosis The needles containing 0 o mg 
^ base and periphery of the lesion additional 

r placed in the centre Alternatively radon seeds can be used 

radium needles The seeds should have adequate platinum screen 
af*„oi 1 ^ or seeds must be placed eqmdistallv and extend bevond the 

flt-A loft of the growth is fulij irradiated The needles 

R nonr seven daja The total tumour dose reached is about 

a reaction is severe but localized to the area 

SIX weeks after tbe?em Reeks and healing is complete m five to 

octasii rlox elnna ® needles The scar is sound although telangi 

ectasis dev eJops frequently w ithm a year of the treatment 
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glands does not necessanlj i^dicat enlargement of the regional 

Uons on the penis are infected and 

glands is often duo to sepsis ^ re»ards the glands till tho result of 

radiation, no decision should b ass^sed In many cases the inguinal 

treatment on the ry'”“P,,6™' ‘’a,at,on period The cases fall into one of the 
adenitis subsides ^ JjthoJt^lpable glands, (2) those uith pal- 

folloMing categories (1) ." ,! . , filed glands The first group 

liable but operable ^ .U joubt and kept under observation , no 

ihould be K^ven the benefit of the do^t an^^^^^ 

treatment indicated ine secon b h ^ 2. i or more grams of 

The method of choice is 1, howe\er not be prolonged if regression 

rad, tun is asa.lahlo , oX Xr rdcl.ve'^ry of S.OOOr to O.OOOr 

of the glands is not mierad.um, surface radiation by means of 

to the glands As an alternatne to 33, „„ „ not obtained surgical 

sorbo rubber plaques “ S'" or both sides are operated on according 

excision of tho glands is .h" glands are fired or othens ise clinically 

,0 the spread of the by pfadX or teleradium is alnays uortfi 

unsuitable for excision radiation by p i nearly all cases in some, 

Irx ing Temporar, regression These cases should be 

the glands slirinU and ^"n riaetion has completely subsided 

subimtted to operation '' 'Xf'Ao primary groirth of the penis by radiation 
S,,mmury-The 't“‘"''"X"'®Jer,esup to 6fty cases havebeen described 
has been reported b> "“"V „ ‘ "earsXedom from recurrence The treatment 
uith a 00 to 75 per cent of fiieycara ioi,atable matter A combination 


“1 Imtmn and excVsion oders advantages m 1 
In lurgm" > o" radiological treatment alone 
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CHAPTFR L\ III 
INFLAMMATION OF THE PENIS 


BALANOPOSTHITIS 

B ALA^OPOSTHITIS 13 an inflammation of the opposing eurfaces of the 
prepuce and of the glans penis It is usuallj mild u ith tn\ nl sj mptoms 
but occasionally sejisis may be Molcni enough to cause gangrene 
septicjemia and death It is liable to occur in cases of phimosis because 
accumulations of smegma epithelial debris etc maj- set up irritation and 
permit pathogenic organisms to flourish Also repeated attacks of inflamma 
tion may cause infiltration and scarring and make matters uorsc by increasing 
the phimosis 

Lack of cleanliness an irritating urine the use of unsuitable lotions the 
handling of certain chemicals m \ar10u3 trades or the presence of local sources 
of irritation such as maj occur m penile or urethral inflammations mn> be 
factors in the aetiology of this malady 

In mild cases there are no constitutional effects and local symptoms 
cause only mild itching and burning Retraction of the prepuce rc\cals an 
accumulation of evil smelling smegma and the underlying surface of the glans 
and the inner preputial lining present patches of redness and desquamation 
Later superficial ulcers may develop with shghtlj necrotic and indurated edges 
and if the inflammation invades the deeper tissues slight oedema especially 
of the prepuce may occur and may render retraction of the prepuce difficult 
and even lead to paraphimosis 

Tpeatmest consists m enforcing strict cleanliness and irrigations of the 
preputial sac If the prepuce can be retracted this is easy but if not the 
cav ity should be thoroughly w ashed out by means of a suitable nozzle Sy mp 
toms generally subside rapidly but if ulceration is marked a thin layer of 
gauze soaked in a mild antiseptic lotion may be introduced within the prepuce 
and frequently changed though the presence of swelling or phimosis may 
make this impossible If the inflammation is acute or if paraphimosis has 
occurred it is advisable to slit the prepuce along the dorsum to permit adequate 
treatment Iso extensive incision should be made or a spreading cellulitis of 
the penis may ensue A circumcision to prevent further attacks should be 
done later when the case is quiescent 

attacks of balanitis especially m the young it may be 
found that the prepuce has become more or le^^s extensively adherent to the 
glans and may need careful separation The external urinary meatus may 
also be ext^sively scarred and constvicted and may require a meatotomv 
Erosive balanitis — ^The foregoing is a description of simple balanitis a trivial 
n' 1 and one usually easily cured There is however a more severe type 
or oaianoposthitis which may be much more serious In this there is a profuse 
oul yellowish white dischaige the preputial cavity is lined with greyish 
white patches and the inflammation may involve the anterior urethra The 
patches are composed of desquamating epithelium and w hen remov ed leave 
a ran er^ed surface This disease has been termed erosive balanitis 
and as it spreads small multiple ulcers appear their bases being sbghtly 
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and covered 'f “o.ve 
to 1 m m dmm=to ”0 „ aomeUmes mddlj eontagmua 

and'maVbe“i:ransfem^^^^ th^ complex picture 

spirillum and vibrio m son various other forms sometimes of an 

chieta or . the bacteriological analysis confused and difficult 

anaerobic tjTie often ma Uching ^(1 burning of the prepuce and glans, 

A mikl aase commences 111* ^ 

and a profuse foul discharge pp^^^^ amount of superficial sloughing takes 
tons and much to heal without further incident 

place and the process ten jlj^ prepuce tree irrigation the applies 

Treatment , s„d the frequent use of hot baths 

tion of repeated described constitutional symptoms arc almost 

In the type of case so /ar d«crd> 

absent but become extremely ill The temperature and 

mat occur and the patient vomitmg repeated chills 

pulse rate "c® ® e™* "'“T enormously swoTlen and tender 

and rigors The chole P"us peepaec Blackened areas may 

v,ii\\ a reddened mduratea anu become disintegrated and 

Inpear and if necrosis occum mu* of the penu^ distinguish from syphilis or 

sfougl. away f a* are sp„„chaita palhda or of the Duorey bacillus 
chancroid but the aos * * , 

inll settle the point „„ereBl ongm and it is not yet demonstrated 

These cases are "”‘"‘”"thsahva or oral types of bacteria are necessary 
definitely that contamumtion uim » ^ patients mth depressed local and 

for their production "JlJs^ted attacks of balamtis occur it is always 

general health so that ''‘‘c" «Pc“te t „ 

micmbic miasionot an ocg»n “^h ""de^pt and efficient treatment ,s 
Sural and s-lcnSS alu»ye *e of phagedena and gangrene 

necessary Jicaus cleansed and the preputial 

™'’¥nSuv>1'-'n'C area ">“* stages if ueoessary by a limited 

ri un b\ retraction m the ^anj ® oxjdizmg cashes 

sac opened ^ “>_jgamed surfaces ‘"“^ShldrSn to discourage anaerobic 

dorsal S aaate of potash or peroxide m l I og j^ce incisions 

all cases the ^ against sei^is >"®*^*"‘^jj,noposthitis but mflamraa 

;Vealstl.c_assocntion_^o'«^^^^ 'and rr gangrenous 


ot unclcsrfy with a tafo™ like the 

a' general ^contamination ilSa^g.- » noma td rrgangrc'no:. 

condition seen m a case or 
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rometimes^m aduUs after salivary contamij^tion The 

isTe Klehs Loeffler bacillus which may be extremely difficult to isolate 



Sucli cases have been described on several occasions by Berry (1932) Prinzing 
(1928) and others They are treated by injections of anti diphtheritic serum 
and may he follou ed by various forms of paralysis 

On rare occasions a greyish membrane forms on the glans corona and 
prepuce due to Oidium albicans (Thrush) It may follow intercourse and 
causes a certain amount of local irritation It can be treated w ith an antiseptic 
wash such as 2 per cent resorcin 

Anthrax causes a few eases and nearly always occurs amongst w orkers in 
hides It is a violent and dangerous disease and its treatment must follow 
the linos laid down for it m other situations 

SequeltC — A variety of late compUcations may follow cases of long con 
bnued balanitis amongst which carcinoma of the penis is perhaps the gravest 
Chronic thickening of the epithehum of the glans and prepuce has been 
described in the form of various types of keratosis and after many years of 
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chronic oatnrrlml inflammation Icucoplakm linn been noted This presents 
nil tlir clnnctin-tirs iisiialh seen m other situations and should be rci^arded 
ns ft prccutxir of innhi,nancj 

Kranro'N of tlit prcjmcc nnd plana smiihr in e%er\ to that seen m 
till ft nnle inai occur evtrrmeli nrel\ after prolonged balanitis m the aged 


PREPUTIAL CALCULI 

riiC'C nre fcmietictie'> the ihrtct result of inflammation m the preputial «ac 
1 1 r tlot ids sec p '»j7 


mriAMMATION or the coverings of the penis 

Infl imm itioni of tiie coaermgs of ttic penis nre not common and inaj be 
diiidpil into two cla^'ca — pnmarv anti M*rondar\ 

I’rimari atute idiopathic inflammation of the jioni'j is rare but the sjmp 
t ims nn often fidminfttm_ with the rapid onset of nccro-«is and gangrene 
a fatal trrniinatioii occnrrinp, in a few davs from septic toxTmia If not 
VO muticdiatcK fntal acute vopvis nm iniolic the penis scrotum and 
jKniHiim etc gangrenous phenomena ajjieanng about the tliird da\ and 
t Ill'll)^ imirli destruction before tht case terminates bi resolution or death 
The etTocts nre often hho tim e seen in pas gangrene infections in other 
situations 

Ihrtcriologiril rxainiiiation meals n larict^ of mixed organisms 
streptococci ►tnidislococci \anoiis «trams of diphtheroids proteus ms 
rormin,^ organisms nnacrobos etc The disease is noteworthy for the rapidity 
« f Its onset its i xtreme «cirriii and for the widespread destruction that may 
1 e causcil h\ it 

\ painful spot ajiiK-ara somowlicrc about the penis and a pronounced 
o di nia spreads rapidh until in a fi w hours the i>cnis may become tw o or tliree 
iiincv Its u«iin! sixe flu septic centre lecomcs red tender and painful and 
till shin OMf tlie nfTcctwl area darkens in colour assume:* a dirty dusky hue 
and gridualh pir-cnts a somewhat glaxed and greasy appearance On the 
vccoiid < r tlimi dm black patches appear and gangrene is fully established 
mas Rpread rajudli and when ga<» forming organisms nre present crepitus 
inai lie felt in advance of the central area and a characteristic odour becomes 
a marked feature In some fijics the phenomena are like tjiose occurring in 
vo-callcil cxtriiMisatKn of urine with nn extensive spreading cellulitis of the 
viibcutanrous Jimphatic tivsucb An incision through the still living skin will 
nveal grrenish stinking necrotic livsuc licneath it The overlying skm soon 
vUnmlis and (he sepsis may spread beneath t!ic deep fascia and involve the 
toniorn cavcniosa anil siwngiosiim though interference with tlie function of 
tlie urethra mav be a compiratnely late symptom Septic mtoxication is 
nrofound nml usuallv npiwars quite early though sv mptoms may be relatively 
mild until the onset of gangrene In the gangrenous stage however mtoxiea 
tioii deepens markedly pyrexia is high the pube rapid and weak mental 
wandering and delirium are common and the patient passes into a state of 

nrofound'septic'cmia until death occurs ^ 

‘ In the le«s fatal Ivpes there may be much local uestruction of the genitaua 
liaif or more of the penis bein„ lost and only a twisted distorted stump remaining 
riit scrotum mav be almost entirely destroyed leaving the testes denuded 
of their cov enngs and hanging loose on the spermatic cords 
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SECONDARY GANGRENE OF THE PENIS 

The di=iease foUowa ^a^ous conditions the chnical pjcture differing little 
from those alread} described It occurs occasionally m diabetes Hiellitus 
arteriosclerosis etc and after local traumatic and septic conditions affecting 
the external genitalia such as crushes lacerations heat and chemical burns 
or exposure to extreme cold It may folloiv an abscess of the penis of any 
pe and ev en after a dorsal shtting of the prepuce so that this incision should 
aln a> s be as limited as possible Gangrene may follow the neglect of dressings 
over penile ulcers etc and may occur after the use of metallic or rubber rings 
slipped o\ er the penis to assist erection Septic necrosis may follow thrombosis 
of a penile \ ancositj or after the infection of a penile 03 st and a spreading 
pehic cellulitis commencing m the region of the vesical neck may pass along 
the whole length of the urethra and appear as a spot of gangrene on the glans 
penis This appearance with its deep seated origin is almost always of fatal 
significance 

Although gangrene of the penis is extremely dangerous the septic process 
ma3 terminate at almost any stage and healing by granulation sometimes 
occurs with remarkable regeneration of tissue 


TREATMENT 

In all cases of severe sepsis of the genitaha treatment must be general 
and local General treatment consists m immediate confinement to bed on 
a light diet with free catharsis and diuresis One of the modern sulphonamide 
preparations should be given and every means adopted to conserve the strength 
of the patient against the profound toxiemia blood and salme transfusions 
being valuable Penicillin should be used when the bacteriological picture 
reveals an infection by organisms which are influenced by this agent Anti 
gas gangrene and anti streptococcal serum are productive of beneficial results 
from time to time Frequent applications of hot moist dressings locally 
irrigations and the use of hot baths all help to hmit the spread of sepsis Surgery 
should be reduced to a minimum in the acute stage though free multiple 
incisions may be required to stem the spread of subcutaneous necrosis and a 
suprapubic diversion of the unne should be established in all severe cases 
The sloughing stage sometimes terminates with remarfcab/e abruptness 
the sloughs separate and healing by clean granulation occurs Later plastic 
surgerj may have to be adopted according to the needs of the particular case 
and Thiersch pedicle whole and split skin grafts may all be useful on various 
occasions to nimimize the effects of extensive destruction 


OTHER CONDITIONS 

There are a large number of minor inflammatory conditions which may 
di«coinfc)rt^^*'^* uhich although comparatively trivial often cause much 

1 ^'^STER occurs and runs the same course as elsewhere with pam 

along the affected nerve Small vesicles form breakdown cause small shallow 
ulcers which ultimately heal and disappear 

known as herpes progemtahs There 
js a collection of small vesicles round the region of the corona and glans w Inch 
bii st ndgivensetosmallulcers They rapidly yield to treatment by attention 
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to cleanliness the use of snhne or mild antis^tie imgations and the application 
of 1 tnngent pou-ders Oecasionallr the disease is transferred by coitus and 
if neglected may lead to one of the mote violent infections already described 
Tlie hr t symptom noted before the appearance of the i esicles maj be 
lujld stinging and irritation later the erosions maj become encrusted n ith 
secretions and epithelial debns The disease sometimes follons the habitual 
pas mg of septic unne and a neglect of stnet cleanhness It may be raarkedK 
recurrent and has been thought to be due to a form of filter passmg organism 
■MiLiGNiM DEBMtTiTis of the penis and scrotum has been described 
occa lonally and la like the condition found in the breast It causes an indur 
ated area of chronic inflammation and infiltration of the squamous laj er of 
the skin m u hich the ti pical Paget cello are obseri ed on microscopic eximina 
tion Such cases liave been recorded bj Kidd (I9’9) and others The lesion 
1 uperficial is usualh situated upon the glans and presents a rair red base 
Hith a slighth serpiginous margin It should alnajs be regarded as a pre 
cursor of cancer and treated accordmgli by excision or by radiotherap3 

Gbinuloma r\GtJlsii£ IS a disease seen m the tropics and in Southern 
Europe It maj affect the coienngs of the penis and sometimes the deeper 
ti-iSues causmg urethral stricture occasionally Microscopical examination of 
tlie til cliarges and of the tissues reveals the presence of Irishman Ponoz-an 
bodies The glands m the groin may become mfected and may break dorni 
cau mg suppurating buboes Such ca«es have been described bv Milligan and 
others and can often be successfully treated inth antimony preparations 
Sca6ics eczema — especially the variety known as eczema intertrigo — 
niycoiic infections erythema intdfi/ormc hdien jlanus and psoriasis usually 
onl\ ft part of a more widespread affection all occur on the penis TJicy 
belong more to the doraam of the dermatologist than to that of the urologist 
For venereal lesions see pp "81 and 833 


CAVERHDSITIS 


For idiopathic cat emositis seep 606 

Inflammation of the substance of the corpus cavemosus and may be 
either acute or chronic 

Acute cavemositls — Acute mfections may follow wounds bruises or as 
an exten-jou from a near by septic area such as in inflamed urethral stricture 
— e-sjcciallv ifter unskilled jnstrumentation — or it miy occur as a pyemic 


\ mi«s of induration develops in tlie substance of the corpus w Inch becomes 
tender on pressure and may press upon the near by urethra causing difficult\ 
of micturition Ibe penis may be held eteet bt ibe Sllmg of t.Vo cwpuv sad 
mnnr' to tlie inelasticiti of the contained lesion it may deviate towards tlie 
affeefed dde If a true erection occurs it miy cause extreme pain 

Suppuration may ensue and is especially hkeh m the py -emic eases and 
should be dealt with promptly to prevent the pus from discharging simul 
taneou h mto the uretlira and on to the skm and causing a penile fistula 
Fatalities are not uncommon in the pywmic eases but ore mostly due to 
the gravity of the underlying condition 

TKEyxuEM— The treatment of acute sepsis of the corpora cavernosa 
follows the usual lines oft repeated Imt fomentations baths short waie 
d.stlenm etc An abscess may often be sucwssfullj treated by aspiration 
f honeb this may liare to be repeited on mote than one occasion before resolu 
t on occurs The needle should be introduml obliquely mto the canty so 
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tiiot a ' alre-liU track niaj pr« ent the formation of a fistula Should aspira- 
tion fail a limited incision maj be necessary 

Chrome cavernositis — Chrome inflammation of the corpus ca\ernosum, 
phstre induration of the pews or Peyronie’s disease rarely follows the acute 
t\po which usuallj heals either without trace or by leaving onlj a small 
residual scar Chronic inflammation has as jet no certain atiology and occurs 
nmonr^ all classes of societj generally between the ages of 40 and 70 

The nguliU and inelasticity of a section of the corpus may cause marked 
cur\ ature'of the penis on erection the rigid segment pulling the distal portion 
of the organ towards the side of the lesion This unusual bending may be 
the first sign of the illness, the early stages of which are frequently quite 
symptomless As the disease progresses, however pain at the base of the 
penis mav be noticed on erection, but more often than not the trouble is first 
di^cov cred accidentally Progress is extremely slow , and years may pass before 
the patient hegma to complain 

'llie affection usually commences either at the penile angle or at the distal 
endf of the corpora cavernosa just behind the corona and it will often be 
found on examination that there are areas of thickening in the sheath of one 
or both corpora These areas tend to spread slow ly and irregularly and may 
invade tlic septum between the two cavernous bodies but rarely attack the 
corpus spongiosum Signs may be noted fimt in the mid-line beneath the 
dor'>il ves«els, and usually spread from before backwards causing either 
single or multiple plaques m the sheath of the corpus or saddle like tiuckenmgs, 
cord or ring shaped indurations, or deeply seated nodules , or the whole body 
of the corpus may become infiltrated and a state of false priapism may be 
pro<l«ce<l 

Tlicsc indurations are firm and elastic to the touch and only attack the 
fibrous tissue of tlie sheiths In the hter stages the swellings may become 
stone like m liirdncss 

Two types superficial and deep can be distinguished In the former 
the disease affects the outer layers of the sheath of the corpus, whilst in the 
deep variety it attacks either the septum between the two corpora or the 
fibrous layer between the corpora cavernosa and the corpus spongiosum It 
IS a rare and obscure condition and seems to be a true fibrosis with little 
cv iikncc of innammation , so far, attempts to implicate some special infection 
have failed Microscopically it is a fibrosis which m the later stages may be 
partly transfornieil into areas of cartilage and even bone Also calcareous 
dopn«iitR apart from the true bony nodules are met with occasionally 

Lxetpt for tilt malformation the disease may be practically without 
Kymptoms, but sometimes there is pain and tenderness at the base of the 
ptniH and, ns the distortion increases, coitus may become difficult or imjiossible, 
causing much mental worry and distress Jn other cases, the power of erection 
p lost and there is also some difficulty in micturition and ejaculation m the 

^ urethra remains unaffected, micturition and 

cj 1 a ion continuing to he normal Owing to the prolonged course of the 
nl^avH doidufiV neuroses make their appearance and the prognosis is 

discasc inust lie differentiated from benign tumours, 
nftliry»n»vr,-w guuimata, various soloroses, gouty tophi, areas 

Itself iinliLf. n'f ,vt Inch may all involve the substance of the corpus 

itseii unlike a true chronic cavernositis 

omi.lm^'Hnt nVliTlrt “"«‘l'5actoiy Claims have been made for the 
^ ^ rt'wave diatlicmiy , X-rays and radium have only given 
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disappointing results , and the injection of such substances as fibroijsm have 
proved useless. Definite nodules may be dissected out, but this line of treat- 
ment should be restricted to the more snperficial types and should not be 
undertaken until the disease is at a standstill If such a dissection has to be 
extensive, plastic surgery may be needed to fill the resulting gap 

H L AmvATEB 
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CHAPTER hl\ 

INFLAMMATION OF THE SCROTUM 


T he skm of the scrotum has both hair follicles and sueat glands and 
contains loose areolar tissue in which the testicles with their own 
particular coienngs are embedded 

Maior inflammations affecting the whole organ are not common but once 
sen•^ls has established its foothold it maj be violent spread widely and if 
gangrene occurs the necrosis ma\ eatend to the penis perineum and even to 
tiie abdominal wall as well 

/’fdifwh scahics pninlns am anal sinuses and fissures proctitis heemor 
rloih eohlis and consUtulionai diseases s\ic]\ as glycosnrm gout etc ma> 
set up inflammations of the scrotal skin which are usuallj trivial hut which 
mav become severe and even dangerous In b>gone dajs clumnej sweeps 
sufloreil from a chronic «crotal dermatitis caused by soot and sometimes de 
vclopeil chimnev sweep a cancer if the irritation was of sufficient duration 
If inflammation mv ades the sueat and hair folhdes an abscess maj follow 
glands maj become blocked causing sebaceous cysts which if infected maj 
al^o cause trouble later Traumatic lesions after crushes bruises and wounds 


mav become septic and this maj also follow such measures as vasectomj 
the tapping of a hv drocele or the injection of a lij drocele w ith sclerosing drugs 
if there is anj fault m the aseptic technique Sepsis maj also spread from 
neighbouring organs from the poms from a fracture of the pelvis involving 
the piibte rtirni from the urethra or following infections of the testicle 

Sometimes special infections occur cither primarily or as a secondarj 
invasion from an alrcadj existing lesion Diphtheria of the scrotum has 
been descnbetl bv Martin (1038) and others its course and appearance is 
siimhr to that given when describing pcmic diphtheritic infection 

Cases of actinomycosis of the scrotum have occurred m workers with straw 
barlcv etc and the possibilitv of actinomjcotic infection with its prolonged 
}K rio<l of incubation sliould he home in mind in nnj case of chronic inflam 
vi.v.'wn.v/. '^Vtt^'swxVfffigqnt/i&itvvi-is-trsmiVij uiufaetfij miardx-iwrf* 

mav be comjKistd of multijde bard nodules which break down and form sinuses 
in the discharge from which tlic tvpical sulphur granules can be demon 
f*tratc<l \s a nde the inguinal glands arc not affected and the diagnosis 
IS made on the ihscovcrj of the mjcclium Treatment consists in the use of 
\ ravs an 1 the aihmmstration of iodides 

In the tropics awo'bic tnfeclwns have liecn described usuallj commencing 
m iiR jHniieal or anal region whence tliej maj spread to the scrotum and 
^mutinies iK'come gangrenous 

.. iiyiiinofc alrcadj notevl in connection witli the penis maj 

attack the scrotum It usuallj apjiears first in the form of multiple papules 
or n^lules m the scrotal akin These become erotled on the surface 
slightlv iiidumtfsl and prwluce shallow ulcers Thej are apt to recur mav 
occosionallj liecome chronic with but little tendencj 
1 Ti*" glands arc often mvolvcil and break down rcadilj, 

jiroducmg tlic suppurating buliomc condition which gives the name to the 
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disease It is caused by an infection in nhich Leishman Donovan bodies can 
he found and which can be treated with antimony preparations 

Paget's disease, like that of the penis and breast, has been desenbed, and 
produces a lesion in every way similar to that seen on the penis 

Once the scrotum has become infected in any manner the skin becomes 
thickened, tender and mdurated The subcutaneous tissue may be involved 
and the organ may become rapidly more or less cedematous, sometimes pro> 
diioing enormous enlargement It should not he forgotten, however, that 
sometimes cedema of the scrotum may occur in other flmd-formmg diseases, 
such as nephritis or cardiovascular conditions, so that in a ease of unexplained 
cedema of the scrotum the possibditj of sueh an illness should be suspected 
and investigated Occasionally these inflammations may become chronic 
and produce considerable infiltration and swelling of the scrotal tissues, 
lasting as long as the primary source of infection remains, perhaps for weeks 
or longer Nowadays, however, long-continued chronic scrotal inflammation 
IS rare, and the once well-known chimney-sweep's dermatitis has now almost 
entirely disappeared Cases of cancer do, however, occur occasionally Tuber- 
culosis and elephantiasis of the scrotum are dealt w itli elsew here 

OANCBENE OF THE SCROTUM 

The most important infections of the scrotum are those which lead to 
gangrene and, like such cases affecting the perns may be either primary or 
secondary to some existing disease 

Primary idiopathic gangrene of the scrotum occurs in nuddle-aced persons 
of dirty habits Bacteriology reveals the presence of the staphylococcus, 
streptococcus, often streptococcus hiemolyticus, B coli in large numbers, 
various anaerobic organisms, B welchii, aerogenes capsulatus and other 
gas formmg types which are usually mixed in larious combinations and 
amounts 

Gangrene of the scrotum is happily not a common disease, but eases are 
seen from time to time and are rather more common than the similar state 
in the penis It appears with an unheralded fulminatmg onset, is often rapidly 
fatal and is similar in every way to idiopathic gangrene of the penis except tliat 
the scrotum is attacked first Although no cause for the disease can be demon- 
strated, it should be remembered that the scrotal skin is of considerable extent 
and much wrinkled, so that a minute port of infection may be easily overlooked 
and quickly lost in the enormous oedema which is so rapidly produced 

A typical case appears in apparently perfect health, may run an extremely 
rapid course, speedily attacking the skin and subcutaneous tissue, and assnmmg 
the characteristics of a gangrenous lymphangitis followed by a rapid throm- 
bosis of the blood supply and spreadn^ necrosis The explosive onset, which 
may commence m one or more areas simultaneously, causes speedy destruction, 
and greyish spots of gangrene have been noted as early as forty eight hours 
from the outbreak of symptoms As in the case of penile gangrene mortality 
IS high being between 26 and 30 per cent The patient becomes profoundly 
ill with pyrexia, high pulse rate, nausea and vomiting, pallor and prostration, 
chills and frequent rigora and delinum, sometimes maniacal in character, 
raav occur Occasionally general symptoms are delayed until the appearance 
of gangrene, but in the most acute cases deep toxjemia may be obsen ed from 
the outset which becomes more and more intense until tlie case terminates 

m eeptwsma and^death ftam toxemia does not occur witlim the first 
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two or three days the skin becomes reddened, tense and glossy, is hot and 
extremely tender becoming somewhat greasy with a moist exudate A 
fcetid odour like that met with m the penile cases is also a marked leature 
m manj instances Desquamation occurs and simultaneously cedema of 
the scrotal sac develops often of enormous extent Crepitus may sometimes 
be felt in the regions round the septic centre if gas-fonning organisms are 
present The spread of the cedema is limited by the well known attachments 
of the fasci* of Colles and Scarpa which determine the distribution of the 
infection and the areas of destruction 

Gangrene makes its appearance about the third day spreads rapidly , 
and ma> arise occasionally in more than one area simultaneously Sloughing 
IS attended by considerable pus formation, and the tissues may suffer extreme 
destruction which may spread to the penis perineum, deep into the ischio- 
rectal fossa, and up onto the abdominal wall The loss of scrotal tissue may 
be so extensive that the whole or^an may slough away, leaving the testicles 
exposed and denuded to their tunicse albugineae but apparently uninjured 
by the violent inflammation which has taken place around them Such cases 
ha\e been described with comparative frequency Carver (1939) and others 
having given more or leas similar accounts 

Sometimes the phenomena are similar to an attack of erysipelas, and if 
gangrene occurs, it may suddenly cease to advance, with only circumscribed 
destruction A line of demarcation makes its appearance, and the sloughs 
commence to separate in two to seven days after the acute process ceases 
Secondary heemorrhages are liable while the sloughs are being detached The 
necrobc tissue shreds away, leaving a clean, raw, granulating surface denuded 
of skin , and w ith the separation of the sloughs a rapid improvement m the 
general health occurs and convalescence may be comparatively short Re 
generation may progress to a remarkable extent, a great part of the scrotum, 
which was apparently destroyed being replaced, though plastic surgery may 
be needed to produce a satisfactory result 

The diagnosis of this disease is made on its fulminating character, the 
complete lack of any apparent cause, and the appearance of the acute mam 
featationa in the scrotum 

Treatment must be general and local and follows in all respects that 
already described when dealing witJi a similar infection of the penis Penicillin 
or sulphonamide treatment is valuable according to the nature of the infection 
SBcondary gangrene of the scrotum is similar m its manifestations to the 
idiopathic variety already described, but follows as the result of some definite 
cause, often obvious It may occur during general illnesses, such as typhoid, 
measles, influenza, etc , or in the course of constitutional states such as 
diabetes gout, artenosclerosis and nephritis , or after a local source of infection, 
such as periurethritis epididymitis or orchitis , or after traumatic lesions 
produced by blows, heat, cold etc It may be part of a neighbouring area 
ot gangrene such as may have originated from the penis, or around the anus 
loiiow mg sloughing hsmorrhoids It may occur after the injection or tapping 
1 a lydrocele, and has been observed in infants when it may sometimes have 
spread irom an area of sloughing round the umbilicus It runs a course similar 
\ ,,^,1 various types of idiopathic gangrene, and the methods to 

be used for Its treatment are the same & & ■ 

H L Attwatek 
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NON-SPECIFIC URETHRITIS AND INFLAMMATION OF 
COWPERS GLANDS 


P OST-GONOCOCCAL URETHRITIS— In tlje pre sulphonamide era 
residual urethritis duo to nonspecific organisms frequently follonecl 
an attack of gonorrhcoa and without doubt was then the commonest 
cnu«o of this tjpe of infection There was ahtajs the possibilitj of gonococci 
lurking m the deeper tissues and repeated bacteriological examinations were 
neccssarj during subsequent treatment 

Since the introduction of stitphonamide therapj and penicillin non specific 
urethritis following an attack of gonorrhoea »s also of frequent occurrence 
(more so after pcniciftm) but m mj opinion some of them are a\oidabIe 
Una\ oulablc causes are resolution processes in gonococcal lesions urethral 
stricture primarj mixed infections of gonorrheea and non specific urethritis 
pro existing lesions of tlio upper unnarj tract and in rare cases intrameatal 
warts The axoidable causes arc faulU technique in laxage the use of strong 
irrigating solutions and tests for cure earned out immediately on completion 
of course of chemotherapy or pcmciUin In this way the recently inflamed 
urethral mucous membrane and the glands which open into the urethra are 
traumatized and inflammation of the prostate \cs 1 cula 5 seminales glands of 
I litre and Cow per s glands is likch to follow 

\Se shall now consider the varieties of urethritis m whjcli the gonococcus 
has played no part or no recent part 

The incidence m my practice and my out patients at St Peters Hospital 
IS 31 per cent 

iCTIOLOCY 

1 T emreal — ■ 

(a) Primary urethritis (bacteria! and abacterial) due to intercourse 
with a consort suffering from leucorrhoca or rectal coitus 
(5) Syiihihs (throe stages) 

(c) Chancroid 

(d) Lymphogranuloma inguinale 

(e) Intercourse leading to infection with protozoa metazoa and fungi 
(/) Stricture 


2 Traumatic — 

(а) Internal xiolence such as undue instrumentation and the use 

of hot sounds 

(б) External violence including masturbation 

(c) Irritation from macroscopic bodies mcludmg calculi 

(d) Irritation from microscopic bodies as the crystals of oxaluna 

and phosphatuna 

(e) Imtation from an indwelling catheter 

(?) Oiemical imtation of external origin arising from prophylactic 
syrimring and the use of chemical contraceptives 
(g) Chemical irritation of mtemal origin following drug admmistration 
^ and the excretion of certain articles of diet (mcludmg alcohol) 
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3 Infections descending from prostate bladder or kidneys 

4 Sysiermc diseases 

Intra urethral herpes which does not fit into the above classification 
may also cause non specific urethntis and there are conditions (urethror 
rhcea prostatorrhcea spermatorrhoea) which may simulate a urethritis 


VENEREAL CAUSES 


Primary non-specific urethritis — Intercourse with a consort suffering from 
leucorrhcea so often accompanied by a cervical lesion is particularly likelj 
to be infective immediately before or after a period Of the existence of this 
contagion there is no doubt as on several occasions I have treated two men 
infected by the same consort moreover I have often liad the opportunity 
to examine both the man and the woman isolating the same organism from 
each 

This type of urethritis may be also contracted by rectal coitus 
Bactepiology — Before treatment staphylococcus albus is most frequently 
found Next in frequency are diphtheroids streptococcus haemolyticus or 
facalis and Gram positive and Gram negative diplobacilh there may be 
mixed infections B cob sometimes occurs in combination but I have not seen 
it alone which is surpnsing in urethritis from rectal coitus Primary B cob 
urethntis is most likely to occur when foreign bodies contaminated with the 
organisms are inserted into the urethra A good example is the case reported 
by Romanis and Mitchiner (1941) of a medical student who while conducting 
experiments on the temperatures of the orifices of the body transferred a 
thermometer direct from nis rectum to his urethra 

During treatment coliform organisms may appear m discharge and urine 
endogenously by absorption from the colon or exogenously by faulty technique 
m lavage and instrumentation Staphylococcus aureus is rarely found but 
when present presages more serious suppuration and constitutional disturbances 
The non specific organisms seen in smears and cultures of the discharge 
are not always responsible for the urethntis m some cases the disease may be 
due to a virus or pleuropneumonia like oiganisms Inclusion bodies m the 
cytoplasm of epithelial cells in the urethral discharge were described by Lindner 
(1910) in five cases of WaeJseh urethntis and he considered that the virus 
was ixleutuial with that of trachovcve. 1 havw found mtlusion todies in cases 
of non specific urethntis which did not have the urethroscopic picture of 
W^lsch urethntis Inclusion bodies have also been observed in both the 
9101^* mothers of babies suffenng from inclusion blennorrhcea (Heymann 


Pleuropneumonia like organisms may also be pathogenic in some cases 
o non specific urethntis 'Hiese organisms m one phase filterable and until 
recen v grouped as filterable viruses have been cultivated from urethral 
\agmal and cereal discharges (Denies (1940) Denies and Smith (1942) and 
^evendge (1943)) Bevendge obtained positive cultures in four of twenty 
of non specific urethntis m the male and in recent senes I obtained 
acute non specific urethntis and in 
Waelsch nretlintis The elementary bodies described 
8 y Lindner may be the grantdar phase m the development of 

nf thTrare^sSped®™™* “ “ pacentnge 

The tneubahm period is usnally seven to thirty days but in some coses 
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j'lpns nnd symptoms climcal!^ indistinguishable from gonorrhcea develop m 
three tlajs 

The symptoms and signs are generallj milder than m gonorrhcea The 
t!j-,clnrgo j, less purulent and less profuse and often appears at the external 
unnarv meatus as a colourl^a \iscous secretion with or -Mithout a plug of 
mucopu** The appearance of the unne in the tM o glass test and urethroscopio 
picture of the anterior urethra are as in acute gonorrhcea 

ritere is a t\pe of urethritis (^Aoelsch 1916) due to pleuropneumonia like 
organisms or \irus in mIhcIi sjmptoms are slight and which at the first 
ovammation looks like a long standing infection I have often passed a urethro 
scope at the first \ isit and lina e 'cen the typical picture of sago gram urethritis 

I}ingitosia — Both smears and cultures arc essential Organisms are usually 
difiicult to fiiul in smears if correctly taken and before treatment it is rare 
to see them in large numhers they maj be intracellular or extracellular m 
position The number of pus cells vanes they may be numerous or as few 
as ten to a one twelfth field Incidentally the importance m these cases of a 
thorough cleansing of the glans i*enis and fossa naviculans before taking 
■'pccitucns for cultures cannot bo too stronglj cmpUasited since staphylococcus 
nlhiis and diphtheroid 1 acilh arc normal inhabitants of the glans prepuce 
and fo-<sa naiicularis The urethroscopic picture of the anterior methra m 
\\acKch urctlmtis sliowa large numbers of greyish white nodules situated 
clucfla on the roof and lateral walls which are not at all unlike sago granules 
and resemble the lesions of trachoma 


A specimen of blood should also be taken for a Wassermann Kahn and 
gonococcal fixation reaction The last is usually negati\ e when there has been 
no previous attock of gonorrhcea but a previous attack especially one of long 
duration may lea\c largo amounts of gonococcal antibody in the serum 
causing a positiio reaction tliough the gonococcal infection has disappeared 

CoMPLiCVTiONS— iSyHi;<ojnf€«8 prostahtis is frequent as tho posterior 
urethra is always mrolved Acute tnfiai imation of the prostate tmcula 
semnaU^ Con per a f]hnds and epxdidtjmea is rare and mvanably due to 
iitiwi 0 instrumentation or prostatic massage Suppurative epididymitis is 
more frequent than it is m gonorrhcea Inguinal aaentDs hahinihs infections 
of mra urethral ducts and glands and of Tgson a glands are seldom seen WarU 
(condylomata acuminata) are also infrequent (they only developed m 4 per 
cent of my cases and ■when intromeatal in position had caused resistant 
infection) I eriurelf ral abscess \s in my experience usually seen in association 
with iirctliral stricture CysUhs pjthUs pyelonephritis pyonephrosis and 
lerimphnUs result from ascending infections especially when B coh or 
stnnliylocoCCHS aureus is present Such mfections predispose to urinary 
calculi Acute arihriUs is rare (in my senes there were forty cases two 
mono articular and thirty eight polyarticular and m five of these cases iritis 

and coniunctiMtis CO existed) , . 

A syndrome which includes non gonococcal urethritis polyarthritis con 
lunctivitis and keratodermia blennorrhagica is uow known as Eeiter s disease 
In tlie origuml case described by Keitcr m 1916 blood cultures yielded two 
tvnes of spirochste but in all the cases since recorded in the literature blood 
cultures have been negative In five recent cases under my care I have observed 
inclusion bodies in tlie urethral discharge conjunctival secretion and skin 
lesions but the elementary bodies (some of which are ring shaped) may be 
the cranular phase m the development of pleuropneumonia like organisms 

Treatment— The general principles of treatment are identical with those 
of gonorrhcea I prescribe both sulphonamide therapy and urethroa esical 
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imeations Chemotherapy maj profoundly modify the disease but the per 
centage of failure is much higher than in gonorrhcea, and if one sulphonamide 
fails, recourse to another is rarely successful Success depends largely on 
the organism responsible Haemolytic streptococci and coliform bacilli yield 
rapid!} staph}lococci and diphtheroids often resist until the eighth or tenth 
daj especiall} nhen there is gross involvement of the posterior urethra 
Streptococcus fecalis is frequently resistant Infections due to a virus or pleuro- 
pneumonia-like organisms are m my experience, resistant to both the sul- 
phonamides and penicillin 

I presenbe sulpbapyridme or the less toxic sulphathiazole The patient 
takes 1 gm of sulphathiazole six hourly for five days and continues, if the 
urine remains muddj or contains threads, for a further four days with a dose 
of 1 gm eight-hourlj Four grammes of sulpbapyridme are given on the first 
daj 3 gm daily for six days and 1 gm twice a day for four days Sulpha- 
diazme in the same dosage as sulphathiazole has recently given me good 
results 

Vreihroitsical irrigations are given twice daily with warm solutions of oxy- 
cj anide of mercury 1 in 4,000 (usually preferable in this type of infection), but 
anj weak and warm antiseptic solution, including potassium permanganate, 
IS effective 

So far pemcillm, in my experience, has proved ineffective m the treatment 
of non specific urethntis, as organisms susceptible to the antibiotic are rarely 
responsible for the infection 

If clinical cure (no discharge and unne clear with no threads) is obtained 
on completion of course of chemotherapy, treatment is discontinued and tests 
for cure are carried out later but if the discharge persists or the urine contains 
pus It IS essential to investigate the lower urinary tract 

Instrumentation is necessary when urethroscopy reveals folliculitis or soft 
infiltrations This involves weekly dilatations with Kollmann's anterior 
dilator or massage over a straight sound followed by an irrigation with oxy* 
cyanide of mercurj I in 4,000 Dilatations are continued until urethroscopy 
rcNcals a normal anterior urethra 


Acute infections of the prostate \esicul» semmales and Cowper’s glands 
arc treated as in gonorrhcca, but m subacute or chronic infections urethro- 
\csical irrigations should be continued , if, however, these are ineffective it is 
ad\isablc to combine them with gentle massage of the affected organ once 
n week onl} Perseverance may be necessary, but remember always Janet’s 
jiroioundly tnie observation that prostatic massage has produced epididymitis 
more often than it has cured prostatitis 

f cicr f/ierapy occasionally effects rapid cures m resistant cases and failures 
oUen respond to further chemotherapy as m gonorrhma it is the treatment of 
elioico m cases suffering from arthritis 

induced by (a) the intravenous injection of a stock 
(hypotherm), (c) the intramuscular injection of 
suhsinnf'fvs sterile milk, (d) the intramuscular injection of chemical 

fa sulphur and (c) inoculations of malaria The method most 

the mtravpnnii« "fc^bral infections and their complications is 

T A 11 1 Thw la 1 °^ triple typhoid vaccine (anti-typhoid-paratyphoid, 

home d - c c or flO Per c c . t\e first dose 

aftc^one or two hooil n" Tlie temperature usually begins to nse 

Fahrcnhc!; H ‘^"Srees Fahrenhert and 105 

follow inp ilftv hilt if n o 1 satisfactory 0 4 c c is given on the 

following day but if a good reaction has been obtained the same dosage or 
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0 3 c c 13 given Tlie injections are repeated as soon as the temperature returns 
to normal If the fever is unsatisfactory divided or coupled dosage is invanably 
successful tiie second injection (same dose as first) being given two hours 
after the first but only if the teoiperatore has not registered higher than 
103 degrees Fahrenheit In uncomplicated cases two bouts of fever are usually 
nccos-sftrj but complications such as arthritis require at least five 

In syphilis an intrameatal chancre (one must be particularly on the lookout 
for this) mucous patch or gumma may cause a mucopurulent discharge (see 
Syphilis) 

Soft sores in the nieatal region are usually accompanied by similar lesions 
el ewliere on the genitalia (sec p 782) 

Lymphogranuloma inguinale, when the primary lesion is intra uretliral 
niaj cause urethritis It maj be accorapanjM by oedema of the prepuce with 
infiltration of the dorsal lymphatics and the virus may also invade the postenor 
urethra Fi en though there may be no enlaigement of the mgmn^ glands 
the deep iliac glands are always involved A positive Freis reaction clinches 
the diagnosis Sulphonamide therapy is effective and the urethntis needs no 
special treatment 

Protozoa, metazoa and fungi liave been noted as causing urethritis of 
these the protozoon trichomonas vagmalis is the most important In the 
female trichomonas may cause \agimtis or may be present without symptoms 
In the male symbiosis with streptococci or staphylococci is the probable cause 
of infection Strongly alkaline unne is said to inhibit the development of this 
condition 

For diagnosis add a drop of urethral dischaige to an equal quantitj of 
normal salme and evamme under a one twelfth objective preferably with a 
(lark ground illumination (w ith ordinary illumination it is necessary to cut off 
the peripheral rays) The parasite js then seen varying lu size from one and 
a half to ttt 0 and a half times the size of a pus cell it is activ ely motile and 
has four flagella m continuous activity (Incidentally the parasite may be 
found in the preputial sac or unne as well as m the urethral discharge ) The 
treatment is as adv ised for pnmary non specific urethritis 

Urethral stricture (including traumatic stricture) as cause of urethritis 
must not be overlooked The attack is often precipitated by excess of mter 
course or alcohol in a patient with infected unne Treatment consists of 
dilatations and irrigations Chemotherapy often stops the discharge but 
relapses after further mstrumentation are frequent 


TRAUMATIC URETHRITIS 

U hen the urethral mucous membrane is damaged saprophytic organisms 
normally present in the fossa naviculans may become pathological or other 

to the urethra internal tiofence such as undue force in 
mstrumentation or the passage of hot sounds and tmiation/romjoreign bodies 
fmcludinc' calculi) may precipitate non specific urethritis but irritation from 
microscopic bodies such as the crystals m oxalana and phosphatuna is seldom 

responsible catheter invanably produces urethritis the organisms 

commonly found bemg cocci espMially atephyl^us albus also a hemolytic 
S, “rococos producing a greenish growth on hemoglobin agar often appears 
The iSecting agents rnaj also be other micrococci and streptococciift facalis 
Usuahy the growths are pure and thwe is no difference m the severity of the 
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infections caused bv these different cocci They all clear without treatment 
m a feu dajs and'the unne is usuaUy sterile after a week The prognosis 
differs w hen the B coli or B protews groap is found m the urine dunng catheter- 
ization or on removal of a retained catheter Such infections invade the entire 
urinary tract and before the introduction of the aulphonamides were often 
resistant to treatment ... , , , 

Chemical urethritis arising from prophylactic syringing w ith strong solutions 
IS frequently seen The incubation penod is usually less than it is m gonorrhcea, 
a discharge often appearing in t^o to three hours , swelling and distortion of 
the penis may be marked but m most cases inflammation, is confined to the 
urethra 

Traumatic urethritis may also follou the use of chemical contraceptives 

Chemical irritation of mtemal origin following drug admimstration 
(cantharides, turpentine, potassium nitrate, potassium iodide, arsenic and 
sodium bicarbonate) and the excretion of certain articles of diet (spinach, 
strau berries, sorrel, beetroot, cress, asparagus, mustard, pepper) said to cause 
urethritis rarely do so 

Cantharides and turpentine do certamly contain a volatile oil irritant 
to the kidnejs and mucous membrane of the urogenital tract, but I have 
never seen primary urethritis follow the administration of iodides, though 
often m patients taking iodides an existing urethntis is aggravated by mercurial 
irrigations Mercuric iodide precipitates on the mucous membrane of bladder 
and urethra produce severe and often alarmmg symptoms such as painful 
and frequent micturition, but these acute symptoms usually subside uithm 
an hour, especiallj vhen fluids are freely taken 

Sodium bicarbonate renders the unne alkaline and causes a precipitation 
of phosphates, and a n hitish discharge may be noticed at the end of micturit on , 
smears shou large numbers of granules of amorphous phosphates and pus cells 
are seldom found 

Beetroot sorrel, spmach and strawberries are rich m oxalates and may 
cause oxaluna Alcohol m excess is an irntant to the urogenital tract and 
may cause primary urethntis but m most cases the discharge descends from 
a pre existing and latent prostatitis 

Treatment — Urethntis due to trauma may m most eases be cured by re* 
mo\ing the exciting cause 


INFECTIONS DESCENDING FROM PROSTATE, BLADDER OR KIDNEYS 

A patient inaj occasionally give a history of recent exposure to infection 
whereas the true explanation of the urethral discharge is a lesion of the upper 
unnary tract Obsessed by the possibility of -venereal infection, he may 
overlook other symptoms of gradual onset and longer duration If there is 
pymria unaccompanied by lesions in the anterior or posterior urethra, an 
investigation of the upper urinary tract (which must include X ray examina- 
tion, cy stoscopy , pj elography and examination of the urine for tubercle bacilli) 
beconios necessary 

Tim type of urethntis may be caused by infections of the prostate 
se om iry’ to kidney and bladder infections or to infection from remote foci, 
Inr. 1 prostate may also be the focus m senile enlargement or calculi 
I have seen cases m association with an infected malignant 
grovi tti of the bladder, vesical diverticulum, ureterocele and bilharzia 



NON SPFCIFIC T7RETHKITIS 635 

In inj rcconls there are twelve case* of urogential tuberculosis which m 
the first ]uacc were considered to be suffering from nonspecific venereal 
infections Frequenc} ofmictuntionofseveralweeks duration was a prominent 
fivniptom Tubercle bacilh were found m the centrifugal deposit of a twenty 
four Iiour specimen of urine m eleven ca«es once m the urethral discharge m 
a pntient with gross involvement of prostate and vesicula; seminales and tliree 
times in pus aspirated from suppurative epididymitis 

The treatment of urethntis due to descending infection is that of the 
underh mg pathological condition 


URETHRITIS DURING THE COURSE OF SYSTEMIC DISEASES 

This has been observed m mumps measles malaria influenza staphylo 
coccal ficptic'omin Malta fever typhus tyrphoid fever and diabetes 

During an influenza epidemic I treated several cases of prostatitis associated 
with urethral discliargc Tlierc liad been no venereal exposure and urethro 
V esical irrigations effected cure »n most caw two developed prostatic abscess 
In tvphoid fever a whitish urethral discharge containing pus cells and 
intmcelluhr tvphoid bacilli has been descnbevl as occurring during the third 
week Gangrene may follow and Marcsch and Chtari <1031) describe one case 
of thrombosis of tiie right corpus cavemosum 

My belief is that the urethritis described m gout is usually a nijstal en 
diagnosis for balanitis just as tn diabetes there is often a balanitis due to the 
irritation of sugar a co e’ciating urethntis is UDcomnion 


INTRA'URETHRAL HERPES 

I have seen four cases of this and in three there were also lesions on the 
plans penis Aero urethroscopy revealed scattered vesicles or shallow ulcers 
but the slight discharge disappeared after a week without local treatment 
Khusner (19-1) reports a case of stricture following repeated attacks 


UBETHRORRHtEA SPERMATOBRHtEA AND PROSTATORRHCEA 

These conditions may simulate non specific urethntis In urethrorrheea 
a clear \ iscul secretion of mucus and cpithebal cells presents at the meatus 
follow ing prolonged but ungralified sexual excitement 

Spermatorrhffia is the discharge without erection or desire of seminal 
fluid usually following defiecation or micturition Smears show motile or non 
motile spermatozoa and the urwe may contain sago bodies or amoiphous 
\ esicular debris w inch disappears on addition of acetic acid 

In prostatorrbrea prostatic fluid escapes during defaecation or at the end 
of micturition usually in patients with a history of previous prostatitis 

Diamiosis is easy if microscopic investigations are always earned out 
remembering Janet s dictum that the diagnosis of urethral infections without 
resort to a microscope is like a deaf man undertaking the diagnosis of pleurisy 
or a bbnd man venturing into ophtlialmology 


NON SPECIFIC INFLAMMATION OF COWPER S GLANDS 

In the pre sulphonaraide era inflammation of Cowper s glands was a frequent 
romnlication of conorrhcea but since the mtroductioQ of chemotherapy it only 
occurs now m a small percentage of drug resistant cases On the other hand 
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involvement of these glands in non specific infections of the urinary tract has 
alva>s been infrequent and in my experience is often associated with urethral 
stncture The latter condition has even been known to lead to calculi in the 
gland— Laqmere and Bouchard (1926) Tuberculous infections of the glands 
ha\ e been reported by Enghsch (1885) and Hartmann and Lecene (1903) and on 
one occasion I saw tubercles in the region of the openings of the ducts but 
an investigation of involvement of the glands was omitted Congenital cysts 
occurring both m the bulbar and diaphragmatic glands are usually only diag 

nosed when they give rise to urinary symptoms 

Infections with non specific organisms may occur in either the bulbar 
glands (situated in the spongy tissue of the bulb) or the diaphragmatic glands 
(situated between the two layers of the triangular ligament) they may be 
acute or chrome 

Acute inJecUons of the bulbar glands have the same signs symptoms and 
treatment as a periurethral abscess of the bulbous urethra The swelhng 
ma^ cause retention of urine 

Acute infections of the diaphragmatic glands of Cotiper are usually unilateral 
and the symptoms are similar to those of acute prostatitis or prostatic abscess 
There is permeal pam (particularly on rising or sitting down) wuth pam and 
frequencj of mictuntion and w 30 per cent of roy cases there has been 
retention of unne With adequate treatment the acuteness maj subside 
but in many cases the abscess which forms does not remain localized m the 
urogenital diaphragm The pus often tracts domiwards and presents as a 
penneal ischiorectal or peri anal abscess but it may also track upw ards 
and form a pen prostatic or pen rectal abscess Fistulse which may or maj 
not coiuinumcate wrth the urethra usuallj follow spontaneous rupture of an 
abscess 

Diagnosis — Bi digital rectal evammation reveals an acutely tender and 
thickened urogemtal diaphragm on the side affected WTien the abscess has 
tracked upwards or downwards it will be felt to be in direct communication 
with the primary swelling between the two layers of the triangular ligament 
Treatment — There are many failures with chemotherapy as the organisms 
responsible are often insensitive to the sulphonamides Infections due to B 
cob usually react rapidly to sulphathiazole or sulphadiazme (1 gm six hourlj 
for five days with a loading dose of 2 gm ) but if an abscess has formed incision 
and drainage are essential before chemotherapy begins Fistulse sometimes 
persist and in these cases the remams of the gland must he excised before 
a cure can be effected where there is retention of urine catheterization may 
be necessary PeniciUin (60 000 umts three hourly for five or six daj’s) is 
eff^ective when the organism responsible for the infection (e g S aureus) is 
the antibiotic Abscesses become sterile durmg treatment but 
II they do not burst spontaneously aspiration or incision is usually necessary 
abs(^tion of the pus rarely occurs in large abscesses 

Chronic infections of diaphragmatic and bulbar glands may follow acute 
imections but in my experience the onset is insidious in a large majontj of 
e cases since non specific urethntis even when it is complicated with a low 
these glands is often symptomless the discharge being so 
siignt tnat the disease is usually overlooked This may account for the fact 
glands is occasionally diagnosed in patients with no 
historj of urethntis or unnary infection 

iagnosis—Bi digital rectal examination is the most useful aid m diaenosis 
hill first on one side and then on the other is grasped 

between the forefinger (m the rectum) and the thumb (on the peiiieum) 
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the bulbar glamls being situated near the mid-lmo m the spongj tissue of the 
bulb Normal glands are not palpable but diaphragmatic and bulbar glands, 
It tliey are chronically inflamed are of hard and bnckhke consistency varying 
in size from n pea to a hazel nut Occasionally there is only a thickening of 
the urogenital diapliragm and this 19 usually so nhen there has been a prevrous 
acute inflammation 

Aero-urethroscopy is a useful aid m diagnosis and often reveals a thickening 
of Cow per *6 ducts with boggmess and thickening of the mucous membrane in 
this region Tliere may be small or large dilatations, single or double (usually 
referred to as congenital cystic dilatations of Cow per s ducts) ^which are often, 
but not alw ays, seen m association mth inflammatory changes in the glands 
Smaller openings into tlie ducts are occasionally seen, usually where the ducts 
from the bulbar glands (which are usually multiple) jom the mam channels 
It siiould he noted that the larger cystic dilatations may obstruct the passage 
of instruments and for this reason are sometimes mistaken for stricture or 
false passage 

Trealinenl — Sulphonamide therapy, prescribed m the same dosage as for 
the acute infections, is occasionally effective but in my experience penicillin 
IS rarely eo Local treatment consists of urethrovesical irrigations with 
oxycyanide of mercury' 1 to 4,000 combined with massage of the gland In 
three of my cases excision was earned out for relief from perineal pam in 
eacii case the urine was clear witfi no threads and tiie glands free from infec- 
tion , sections showed a marked pen-cowperitis and a normal glandular 
epitliehum 

It must bo remembered that in many cases the glands remain palpable after 
eradication of infection 

A H Habkkess 
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CHAPTER LXI 

INFLAMMATORY URETHRAL STRICTURE 


S trictures of the urethra are not 80 common now as they were t\\ enty 
years ago Improvement is due to increased pathological knowledge 
and better treatment of the primary cause The municipal venereal 
clinics have attracted patients in the early stages of disease, and the prohibi- 
tion of treatment by unqualified practitioners has undoubtedly been beneficial 
to the patients 

Definition — Stricture has been defined as an “ abnormal contraction ot 
some portion of the urethral canal,’ or as a “ condition in which it (the urethra) 
has lost the power of dilating ” This alternative definition is too general 
and not so accurate, for with advancing years some amount of atresia occurs 
in the urethral canal, and fuU-sized bougies cannot be passed without discom- 
fort, even in patients giving no history nor exhibiting signs of stricture 

Etiology — Inflammatoiy stncture is gonococcal in origin m 98 per cent 
of cases In a few rare instances the tubercle bacillus has been the pnmary 
cause The chronicity of the infection, not the acuteness, is the mam factor 
Chronic gonorrhoea is never a single oi^anismal infection, and the chronicity 
may be prolonged by the other organisms present 

Pathology — In the acute stage of infection the mucous membrane becomes 
cedematoua and congested, and there is marked periurethral round cell 
infiltration The congestion may be so extreme as to cause retention of urine, 
even necessitating a suprapubic dram When the congestion and round cell 
infiltration persists, invasion by fibroblasts occurs giving rise to the condition 
known as hard infiltration There is metaplasia of the columnar cells of 
the mucous membrane into squamous cells and patches of leucoplakia appear 
From time to time the superficial layer of cells desquamates and these des 
quamations are passed in the unne as urethral flakes In due course, it may 
be two or it may be several years the periurethral fibrous tissue contracts, 
and 80 a stricture is eventually formed w hich gives rise to symptoms 

The number of strictures vary, and may be single or multiple As many 
as elwen have been reported, chiefly diagnosed clinically by means of the 
olive headed bougie At autopsies no more than four definite contractions 
ave been found In general it may be said single stnetures are common, 
tw o are uncommon and three are extremely rare 

Strictures of the urethra are of two mam types — permanent and transitory 
ihe transitory stricture may be spasmodic or congestive An acute urethritis 
cause retention of unne and yet may resolve and no stricture 
on pasm ot the urethra may be caused by cold, inflammation or injury 
permanen stricture is organic, and the r^ult of chronic mflammation or 
Of tv. because it cannot disappear or resolve by the unaided 

congestive or spasmodic stricture cannot be demon 
1 f “ost museums have specimens to illustrate the types 

.o try th^^ ° permanent stncture That a spasmodic stricture can occur 
IS due to the presence of involuntary muscle around the urethra and m the 
rpus 8 p giosum A permanent stncture may be aggravated by congestion 
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or spasm njjd thus cause transient retention Permanent strictures may be 
ot mnnj \anetic3 but tlireo general types are recognized — 

I There maj be a thin membranous diaphragm the orifice being centric 
V\ itli tJnckomng of the tissiiM the term ivhipoord or annular 
IS appiicci the appearance suggesting that a piece of string had been 
tied round the canal at one pmnt 

- Bridle stricture due to folds of mucous membrane adhenng together 
the orifice being lateral or ohUque and often duplicated 
3 Ribbon stricture if these bndle strictures run m depth c g more than 
* in 


Strictures ma^ also be described as resihent or gristly A resilient stricture 
IS one uhich dilates readily on instrumentation after which it immediately 
contracts and obstructs the flow of urine A gristly stricture is one associated 
uith intense periurethral induration and w rigid and appears to be almost 
cartilaginous m nature 

There arc three regions of the urethra habie to stricture Chief of these 
IS tlie bulbous portion near to tlie membranous urethra then the penile 
urethra about 4 in from the external meatus and least often in the region 
of the glans Seventy per cent of strictures occur in the bulbous urethra 
There arc no recorded instances of stricture of the prostatio urethra It is 
(lifiicult to understand \\ hj not for chronic posterior urethritis and prostatitis 
arc common m prolonged or badly treated gonorrheca and when at rest every 
uhoro the urethral mucous membrane is tliromi into folds and is approsimated 
In the region of the bulb and the membranous urethra the canal is cliiefl} 
under voluntary muscular control and these are the chief sites of stricture 
There nre no special muscles however in the penile urethra nor m the region 
of the glan^ jot these regions though to a lesser degree are also commonly 
aflected There is no knoim cause why stricture should occur m one part of 
tho urethra m preference to another 

Complicatlons—Untreated or maltreated stricture may have serious 
consequences Back pressure on the urinary stream causes dilatation of the 
ureters hydronephroses and vesical diverticula with the result that a certain 
volume of urine becomes static and jirone to infection In the ncimty of the 
stneture rupture of the urethra may occur with abscess and fistula formation 
and urinary extravasation In neglected cases marked permeal induration 
IS present and urinary fiatui® maj be multiple In carcinoma of the urethra 
it is sometimes impossible to sav wlicther the carcinoma has originated 
m a fistula pnmanlj or in the urethra TJie diagnosis of carcinoma is often 
onij made after microscopj of curettings from a fistula Stricture is said to 
be a cause of carcinoma of the urethra There is no direct evidence of this 
bejTind the fact that cases of caremoma give a past history of stricture It 
must be remembered however that caranoraa of the urethra is rare while 
stricture is veij common — so common in fact that it would be improbable 
to find carcinoma m a case that did not have a stricture 

Calculus fonnation whether renal ot vesical may be secondary to stricture 
because of consequent urinary stasis and infectjon 

Prostatitis and epididymitis frequently occur in stricture cases Polypi 
mav also be present and wiU recur unless the stricture be adequately treated 
Retention of urme is a serious outcome of stricture Apart from the damage 
to the upper urmary passages and the development and spread of infection 
retention is often the cause of extreme personal discomfort and pam Acute 
retention may occur if the patient has had to avoid micturating for some 
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time after the urge to micturate has it may alMbo brought 

rcertainBCcial conditions or of tl.o bladder 

about by cold, alcoholic °F is Snoivn, but a distended bladder is 

fe™fabrtoX“rfr:f An attack of nrethriti, may 

occasion acute retention. i„r„rted urine uith its u ell-known sequela-. 
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of a portable rubber urinal, or his clothing may become soiled and the patient 
thus rendered socially objectionable because of the urinary odour emanating 
from him. 

Symptoms — ^These may become evident within a few months after an 
attack of gonorrheea or may not occur until many years later, long after the 
urethritis has been forgotten, and in these cases the onset of acute retention 
may be the first and the only symptom. 

Gleet is the usual condition complained of when stricture symptoms appear 
shortly after an attack of gonorrhoea It is a chronic urethral discharge, due 
to an excess of mucous secretion. The discharge contains some pus, and is 
opaque, milky or yellowish, and stains the linen. It is aggravated by cold 
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OccisiomlK the diwhai^ has been so profuse as to be mistaken 
foi a ponorrhcea and in consequence has been wrongly treated and lias persisted 
Gleet causes no urethral discomfort All urethral discharges should be examined 
inicro«copicaUj in which case gleet will be readily recognized and further 
ini estigitjons as to tlie cause instituted Chrome inflammation proximal 
to a stricture granulations and polypi will generally be found Excessive 
treatment of n gonorrhtca bj urethral larage and instillations has been said 
to cause gleet but tins is onh correct prosided a stricture is present because 
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otherwise the discharge ceases soon after treatment is suspended A chronic 
gleet should alwajs make one suspect the presence of a stricture and lead to 
a complete urethral examination 

Alleralion tn thejloK of unne is also an earlj complaint A forked or spiral 
stream h due to the current of unne being so deficient both m force and 
1 oluine that it is unable to expand fulft the hps of the meatus As the degree 
of the contraction of tlie sfneture progresses the urinary stream becomes 
smaller and more feeble until finally it escapes only m dnbbles or while a 
noor stream is flowing ^ome drops maj simultaneously fall from the meatus 
and sod the clothing Although the contractile force of the bladder is m 
created and augmented hy abdominal straming there is little momentum 
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contrast '™“ ‘ , ,„\tarting the stream and much straining may be 

Si:d?SES^^^.i£^ Snir 

“"‘‘ir““„r"?y“!./'.«T<»n!j^ eomplainf I In, occurs both 

be daTand n.^lit and ma, lead to such laci of sleep as to impair l.ealtl, 


Apart from chrome inflamimtion of the urethra pro\imal to tlie stricture 
and of the base of the bladder frequencj is due to the deficient emptying of 
the bladder at each act of micturition so that the bladder sooner becomes 
distended again and therefore must be emptied oftener than formerly Tint 
the bladder fails to empty itself completely at each act of micturition is due 
to the A esical detrusor becoming tired and also to the patient becoming tired 
of straining Eventually in neglected cases the muscular effort to overcome 
the obstruction of a stricture may be ineffective and complete retention occurs 
or so great that the urethra maj rupture proximal to the stricture and cause 
extraiaaation of urine Pam of an aching type is often experienced in the 
perineum and sometimes m the testes Chronic congestion and straining 
may give rise to piles anal incontinence and hernice 

Enlargement of the penis occurs m severe cases due partly to a state of 
chronic congestion and partly to increased handling of the penis the patient 
tp ing to assist the passage of unne by elongating or milking the penis and 
thus producing a partial vacuum This enlargement subsides however as 
treatment by dilatation progresses 
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2\octurnal emissions become more frequent and impaired tinhly often 
accompanies hjpertrophy of the penis 

Infection m long standing cases may occasion symptoms presenting renal 
or lesical cJ aracteristics or there may be malaise luth slight general rheumatio 
or toxic pains 

Investigation— Investigation of a case of stricture nitli modem methods 
gn es accurate and precise information The mere fact of a stncture existing 
can easilj be inferred from a historj of the case and b% passing a bougie 
but for successful treatment further I^o« ledge is necessarj 

h ret? rasropi/ sliould be undertaken m all cases of stricture before treatment 
lo commenced \\ith tie uicthroscope the size and situation of a stricture 
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can be adequately assessed al&o the elasticity of the tissues near the stricture 
and the presence or absence of false passages Tiic degree of inflammation 
or congestion seen may render adi isable preliminary treatment of tlie urethritis 
before^proceeding to in^trumeivtation Stricture due to caremoma, mas be 
recognized and also the futility of attempting to pass bougies 

Uret? rography is a valuable aid Uhereaa urethroscopy uil! onh shou 
the surface appearance of a stricture \ ra\s wvU reseal the length and tortu 
ositv They uill also demonstrate the depth of false passages and the degree 
of cfilatation proximal to a stneture The extension of fistula? and poiithcs 
and tlie J resence of calculi smII also be shou n 

Treatment In treating stricture two considerations must be borne in mind 

Virstlv theurethralcanalmustbercstoredtoitsnormalcalibre and sccrndly 

IS decree of patency must be hereafter maintained TJie motlem methofU of 
dpahtig uith stricture arc by (JtlalaUon or by ojcralion Treatment by dilata 
Hoo is tlie oldest the simplest and still tlie method of clioice Many lanctics 
S msfrunients base been dcMsed— bougie^ made of wnx catgut gum cla‘.tic 
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flexible metBl and solid steel also different types of expanding dilators Some- 
Ss caTSters are preferred for if with difficulty a small eathetcr only can 
bo passed it is possible to flx it m position and thus relievo retention Bougies 
exert both a mecliamoal and a vital aetion on the stricture rlie tnoclnnieal 
Ltion IS akin to that of a iveilge a bougie is tapered so u hen the narrow 
end IS encaged in the stricture and the bougie pushed home then the stricture 
™forcibl? md gradually dilated \ ital action is brought about by retaining 
the tip of a boucie against the fane of a stricture for some tunc or b> lca\ mg 
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Meatal bougie (Cannj Rjall ) 
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\nteriof urethral bougie {L\*ttr ) 
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Kollmann anterior urethral expand ng dilator 
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Steel bo igie (Lteter ) 

the bougie m the stricture Sometimes a catheter is used instead of a bougie 
a larger one being inserted after an interval of three or four days This method 
brings about softening and absorption of fibrous tissue An indudhng catheter 
should be of soft rubber or a coude or bicoude gum elastic but not a straight 
olive head gum elastic one for it must be remembered and guarded against 
that if the bladder be kept constantly empty the point of the catheter will 
rest against and may injure the coats of the bladder when pressure necrosis 
may occur and be followed by fatal peritonitis The need of gentleness tn 
-passing bougies cannot be too stroi^ly stressed and also the evil effects follow mg 
pain and bleeding Obvious effort and force must be avoided although 
gentle pressure steadily maintained without any poking or jerking of the 
point or relaxing of the hand at one moment and increasing its power at 
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Under no circumstances should a patient ho taught and advised to pass 
a bougie on himself for such a practice is apt to lead to sepsis and injury ot 
the urethra and failure to dilate the stricture fully 

Dilatation may be gradual or rapid The evolution of expanding dilators 
vas from those surgeons who favoured rapidity and who contended that 
they could quickly cure a stricture However events showed that strictures 
rapidlj dilated were prone to recur unless bougies were subsequently passed 
at regular inter\als and if this were not done then the ultimate condition 
was much worse because of increased fibrosis Rapid dilation is purely 
mechanical and devoid of \ital action te the softening and absorption of 
fibrosed tissue Rapid dilation by modem methods how ever is occasionally 
useful and must sorpetimes be recommended eg following internal urethro 
tomy or for the removal of filiform bougies w hich have become detached from 
the follow er and left behind in the bladder It may also sometimes be advisable 
prior to hthotnty or endoscopic resection of the prostate 

The terms bougie and sound are often used indiscriminately 
a solid metal dilator is generally referred to as a sound and a soft gum elastic 
one as a bougie As there is a special bladder instrument called a sound for 
detecting \esical calculi it will probably prevent ambiguity if all urethral 
dilators other than expanding dilators are called bougies 

Tlie size of a bougie should bo gauged on the Chamere scale which is the 
most extensively used The Charnere scale progresses by \ mm m diameter 
from No 1 which is ^ mm m diameter The English scale increases by J mm 
from No 1 which is mm m diameter Tlie size stamped on a bougie is 
often inaccurate therefore the gauge should constantly be used to chock tlio 
calibre The largest size passed at each attendance should always be noted 
An^bstkesiv — A local anaesthetic is generally sufficient to enable the 
painless passing of bougies but m a few difficult cases to overcome spasm it 
may be necessary to use spinal anaesthesia Many drugs have been recom 
mended but the most effective and reliable are cocaine percaine and phenol 
amc A common fault in using local anaesthetics is not to allow the drug 
sufficient time to become cffectii e Phenolame is used in a strength of 4 drops 
to the ounce and for cocaine All Saints Hospital formula is recommended 

M7 — 


Cocaine hydrocJiIoride 

6 gr 

Sodium bicarbonate 

G 

Chlorotone 

3 

Distilled water 

2| oz 


Chlorotone is used chiefly for its preservative action and the solution 
w ill last eficctively up to a fortnight 

No adrenalin should be added to enhance the local aneesthetic effect 
which IS often done in other parts of the body because the urethra absorbs 
the adrenalin rapidly and serious systemic symptoms may arise A 10 c c 
ecord sjrmge is better than the sjiecial urethral syringes on the market 
e *1 '^1 '9 grasped proximal to the corona by the ring and middle fingers 

SLl n 11. "‘'"u Stretch and 10 c c of the anajsthetic injected 

to fingers are then replaced by a special clamp 

In* escaping After five minutes the anfesthetic is milked 

This IS accomplished by holding the glans 
T,nn.c ni . 1 mdcx finger removing the clamp elongating the 

F * 1 » grasped by the left hand and pressure made on the urethra 

b} the index ring middle and little fingers successively and collectively 
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•xnd then while pressure is steadily maintained the right hand mragmates 
the scrotum and pressure is applied bj the pulp of the fingers along the line of 
the urethra down to the anal margin This movement need only be earned 
out once and if correctly performed no fluid should escape on releasing the 
penis Another injection of aiuesthetic should then be given and after five 
minutes milked down into the posterior urethra 

\ local amesthetic mcrelj dulls the sensitivity of the urethial mucous 
membrane It does not affect the glandular portion and it does not prev ent 
pain from overstretching therefore the importance of care and gentleness 
m passing instruments cannot be over emphasized 

Before injecting the local anaesthetic the patient should be directed to 
emptj his bladder This will prevent dilution of the solution m the posterior 
urethra and the escape of urine when Kollinann s dilator 13 being used In 
difficult ca«es distension of the urethra with 10 c c liquid paraffin wnll facilitate 
the passage of instruments and wi ver} sensitive patients an intra urethra! 
injection of 2 c c gomenol oil (10 per cent ) is of great assistance 

Sepsis— Stricture cases are prone to infection therefore everj precaution 
must be taken to av oul mtrodiicmg infection bj instruments Metal bougies 
can be sterilized bv boding Gum elastic bougies can be boded for one or two 
minutes and then dried and stored m a formalin vapour chamber The lubn 
cant sliould be sterile oil or liquid paraffin or an antiseptic jellj The elans 
penis should be thoroughlj cleansed especially the meatal opening with an 
inti eptic solution The penis should be protruded through an opening in a 
t Pile towel the operators hands thoroughly disinfected and the mstriiments 
if ] ovsible onij contacted at the handle The same set of metal bougies can 
be boiled and used for sev eral cases but gum elastic bougies can be used safely 
oiilj once m a dav for formalin vapour takes some lime to become effective 
^fter bougies have been passed an mtra urethral injection of 1 m 1 000 
acnfiavine in gl}cerine or paraffin is a great deterrent to infection A dose 
of quinine (o gr ) bv mouth should be given after even instiumentation This 
w lU prev ent mild rigors or a feeling of «hi\ enng a few hours later w hich other 
vvi 0 uianj patients complain of The patient should be advised to drink a 
pint or tw o of w ater before attempting to pass anne 

Dilatation — I n choosing a bougie for initial instrumentation one may 
be guided bv the size of the stream of unne passed or bj the size of the meatal 
opening The mam principle however is to mvestigate with a large rather 
than a small bougie so as not to confuse the issue by producing false 
passages Ohvarj gum elastic bougies are used Begin with a ^*o 10 F and 
if this w ill not pass then trj three or four laiger sizes and if these fail trj 
descendm<^ numbers Fventually it mas be necessary to use filiform bougies 
These varv in sizeirom'lNo 'IT tolvo <>ftenaduzvnatray be m'L'tie-crrel'tna 
each being manipulated m turn until luckily one will pa -<3 through the stricture 
The stricture onfice may be very eccentric so some of the filiform bougies 
should be pinched so as to tilt the tip If it is still impossible to engage one of 
the bouf^ies m the stricture an attempt should be made to pass one under 
\won tlirouc’h an operating urethroscope This will sometimes succeed but 
not in a severe ribbon type of stricture After a filiform bougie has been 
nassed through a stricture into the bladder a senes of ascending sizes should 
be screwed on up to ^o 12F opI4F "tt hen this size can be passed with ease 
the filiform guide is no longer required and oliv ary bougies can be used instead 
These should not be passed oftenerthan once a week so that the tissue reaction 
ran be given time to subside Ohraiy bougies should be passed weeWy at 
first and when the larger sizes are reached longer intervals are advisable- 
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tv.o to three ^eeks Start two sizes Jess than the largest one passed on the 
pre% lous occasion and finish with the same or one or two sizes larger according 
to the resistance offered It is a mistake not to pass at least the same size as 
at the last treatment V. hen No 24 F passes with ease gum elastic bougies 
should be discontinued and the treatment carried on with either metal bougies 
or with Kollmanns dilator It is not sufficient merely to pass bougies of 
ascending sizes the greatest benefit is obtained when the largest bougie 
passed is left in the urethra for at least ten minutes and longer if possible 
Alternative!} to using bougies screwed on to filiform guides good progress 
can usuall} be confidently expected by simply proceeding from the fihforms 
to the succeeding sizes of gum elastic instruments 

\\ hen the treatment is to be contmued with metal bougies after full dilata 
tion has been reached the mter\als between the treatments are gradually 
extended from four to six weeks and to two three and six months according 


to progress 

It may be said that treatment of urethral stricture by Kollmann s dilator 
safelj produces a greater dilatation than is produced by bougies 

The maximum size to which a stricture should be dilated when a Koll 
inann s dilator is not used vanes with individual cases The decision rests 
largelj on experience 26 F to 27 F should be regarded as the maximum size 
in the great majority it is w ise in some cases not to take the dilatation beyond 
24 F Jleatotomy is often necessary for this method to be effective 

0\ er dilatation causes unnary fe\ er and retrogression of the stricture 
It IS rapid and forcible dilatation that can lead to such dire consequences 
Experience shows how easy it is to pass bejond the limits of safety when due 
care is not exercised 


Kollmanns dilator is a powerful and heavy instrument therefore when 
it 18 passed into the bladder the weight of the shaft should be supported by 
an adjustable stand so as to take tension off the suspensory ligament other 
wise the patient will complain of discomfort and pain The Kollmann closed 
IS size No 22 F The screw should be turned until discomfort is experienced 
and then left for a few minutes when it will be possible to screw further to 
a higher reading At each attendance an increased reading should be registered 
i ' it 13 only one higher than the preceding and the dilator should 
be left in at this maximum reading for at least ten minutes An increased 
dilatation should not be made if it entails pam or hsemorrhage Dilatation 
must be gradual Ex entually dilatation to No 40 F w ill be tolerated with ease 
and tl en thp mterxaJii msy he i&ngtkened from foctaightl^ to thtve neoks 
tour weeks etc until finally twice a year xxill suffice A stricture is nexe’’ 
cured meaning by cure that no further treatment is necessary and that it xvill 
not recur Many cases of stricture which have necessitated a filiform bougie 
to f egin xxith and haxe successfully been dilated to No 40 F have after txvi 
Rmir neglected attendance so contracted doxxn that filiform 

rcpcat'ed**'^ tgam to be employed and the xxhole sequence of dilatation again 


f.nJ i 8 dilator oxer the steel is that the maximum dilata 

^ stricture xvhich is usually m the region of 

mimlVof I ® "leatus must be unduly bruised by stretching if steel 

stricture is fully 

mratiis IS Siimricnll no tendency to contract if the 

tins Btnec n size "S V flilf ® *‘ 00 ' bougies may be used instead At 

he 8tr“c"tu?c Lumr “ Ti'’^ "“d ^e no fear of 

inc stricture gix mg anj trouble or symptoms 
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A nixiTow meatus is more often congemta] tlian inflammatorj and is prone 
to inftotion Tlic orifice mft\ bo strctchcrl «ith special meatal dilators but 
It H better to cam out iiicatototnj after injecting n local anesthetic This 
}•^ often neci'sarj liofore rntrorlwcing large cjstoscopes or urethroscopes If 
(lie c instruments arc forced m the onflcc tears xxith subsequent fibrosis and 
stnctiire 1 or this rrneon mental stricture not uncommon!} follows endoscopic 
ft octioii of the prostate unless the urethral canal has been fully dilated as 
a jmliminara 

\n\ of the usual coriiphcatloiis of stricture maj be causeil or rendered 
m re severe l>\ rough and fault\ instrumentation Tins is aUva}s the cause 
1 f a f i\ c passage hence t\ie necil for gentleness cannot be oa et emphasized 
‘^iiock ma\ follow dilatation even to the cKtent of causing fatal collapse 
It nni be diit to the tovic effect of tJie an'csthetic 

Over dilatation ma\ cause spism and cedema and subsequent!} acute 
nleiitinn \ii old fravcd or unsound metal wrew connection of the filiform 
guidi tiiai hciotncdclachtd and the fliiform left iii tlie bladder Fortunately 
tlu e complications arc rare 

} lt*ctr<d\‘'i-« and diatbcrni} have both been recommended and practised 
in tlie treatment of Rtneture but so fur witli no noticeable success 


CoiitmuoHs dilatation b} means of a soft rublier tube is spvd} and pamlegs 
I ut tlie patient must be confincil to bed It is a method on!} recommended 
m eertnm cn^cs fg wlion suprapubic ilramago lias to be instituted because 
(f acute retentinii and a catheter cannot be passed and m cases of severe 
\><titis Tlie liladdor is opened Ruprapubicnll} and a filiform bougie passed 
ihrmuh the evtorimi meatus into the bladder and the tip made to protrude 
tilroluli tlie wound A small niblier lube is attached to tiie tip b} means of 
a ‘ilkllirtad and withdrawn with the filiform througli the urethra A safety 
pm IS inscrteil through both cmN of the rubber tube and this prevents the 
ml e from being withdrawn mto the urethra or into the bladder Every day 
the tube is see sawc<l backward and furnard until it moves freel} uhon the 
•. ifi t\ pm remov ed from one end nn<l a larger tube attached b} a silk thread 
!■< piilhvl through M lien a size No 24 F passes the bladder opening is allowed 
t<) lial and the stricture fub'^cquentlv <lilate<l with Gluttons bougies or the 
Kollni lun « dilator A dre«Mng soakcil w ith acriflav me m glycerine (1 m 1 000) 
vhould surmund the glaiis and the tube so as to prerent ascending meatal 
iDfrcliiin The part of tlie tube to bo pullctl through the urethra should be 
first thoruughh wa«hcd and clcanstal with antiseptic 

Opt r vTios Intern<tl ure(hrotomy is an operation of choice not of necessity 

and bi itself does not cure U must be foilowetl In full '^ized bougies at regular 
mtcrv ids until cv cntuall} tw ice a jear for the reinamder of the patient s life 
Tlie be^t unthrotoiue »s that of Maisonneiive the later Tnoiiifications 
havin' nothing e'«entwl *•> recommend them The fact that the knife of 
Mnisonneuve s iirothrotonie travels to the tip of the instrument is not a <lis 
ndvantace for the flat ape\ of the blade pushes up the mucous membrane 
«liich is^hcalthv and not bound down and the cilgB of the knife only cuts 
iat is ncid and tough Though the knife traverses the membranous and 
ti.c i.rostalic urotlira no cutting js done unless resistance is met and obviously 
,f rc.tnncc mot c.ltu.g m I" it nmj bo sskI t hot wo,t 

of Iho ong.nnl jn.tmmcvito -.re Imtt BUrti^ for the purpose for jluel, they uere 
me ilcil the suliBoquont mwlificatione being introduced chiefly for notoriety 


or «i.ir n(Korti«eniciit 
If the stricture will 
tasil} passed otherwise 


admit a No SF Ataisonneuve s urethrotome can be 
a special filiform guide must be passed and tlie cap 
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removed from tl.o urellirotome, rvl.ul. » then ecrcued on 
one cut should he mn.le, dorsally nnd ,n the nnd-Ime "K?, 

then immedmtcK irasscd up to the InrRcst bi7c, prefcrnhlj Chitlon -_;.h 1 . 
An intrn-urethrul mjeetion of nerillaMne ,n sljcermc I^tanin is adn-ed 
before the insertion of the mdnclhni! catheter, a sire I', to -f I ■ m, „ 
reoommended-the larf-er sires enenmaKe urethritis , ''‘^,‘'''"''■'7,” 
left in peneraliv for not ionper tlian Inn ila, s nr linlll tlie "X™* . " , “'7' 
nnd the bladdei sliould he n.ished out dallj If an nulnelhnp eatlitler IS 



tio. 53*. 

J b 40 jears ponnwl fittuls two inonth«, Rlrirttirp 
setentocn jears marked induration Aenla retontion, 
nece-stitating suprapubic dn»,n A week Inter filironn 
pas.sed anil withdrarm through auprapuiuc ojtciiin};, niul 
stricture diJalwJ with wc rniu niWior tuf/o .\ rai tbm* 
monttis later. bH wroiindsi honleil Cliitton JS 32 i>as«es 

easilj 


not used the urine Mill be flowing o>er a raw surface nnd rigors nnd fe\er 
M ill result 

Cniale’s urethrotome cuts from behind forwnrds, nnd tlie Otis dilating 
urethrotome from before backwards They are passed on n guide but can only 
De used if the stricture m lU admit a Ko 10 F bougie Tlie\ lia\ e nothing to 
recommend them b J o 


Treatment fblloMing internal uretbrotoniy is similar to that of stricture 
5 1 a ation hull size steel bougies must be passed nt lengtlioning intervals 

until e\entually twice a year for the rest of the patient's life Otherwise the 
contract down again and necessitate the emp!o\ ment of filiform 
gu an 0 owers Such a contraction may occur as earl} as two jears 
Internal uretlirotomj by itself is not a cure, 


after cessation of treatment 
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I ut I- mmh a safe mcthosl of rapid dilatation to be recommended m selected 
cn<‘C'i Suitable eases arc ns follows — 

1 Xiirrow strictures iii eUlerK people who may soon require prosta 

tecloiin or resection 

2 \n « i)rchininnr\ to ojKrnti\c c\stoscopj or IithotnU 

T In certain cisi-, wJure it is inconvenient to attend regularly and fre 
qtioiifls for troatnienl 

4 In or resilient strictures which do not readilv respond to dilate 

tion 

1 In Strictures of the anterior urethra which arc not suitable for evternal 
opinlion liecTiise of tlit piobahditv of fistula resulting 
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I I) arjp r Tr** !<• } foj- *tf el fc Aw 0 rtoen jp/tra hj bo ^es could 
no^or { <<s« more n an t iSorlT tl m cosc is tobln for internal 

t rrti rotomj 


Ifiternal uretlirotomj shoiiJiJ not be done if the unne is foul and septic 
llu bladder should first be dramcti ntiiH vTOptovement obtained before the 
urctlirotonn IS cnrricil out 

Coinphcatioiis follow mg the operation are sepsis and h'emorrhage which 
obMOiish are sh^lit and infrequent seemg tliat the mortality rate of the 
onomtion IS not more than 1 5 per cent ^ r , 

/^xlcriifil xtreiftTototny is an operatton ot necessicj not ot choice It is 
necessirv in cases of impassable stricture or m cases of stricture complicated 
In ncrmeal fisttd-c It is onh advised in cases of posterior stricture but as 
anterior strictures maj also be present Harrison in I8S5 recommended a 
combined operation viz an external operation to improve bladder drainage 
ami an internal urethrotomy for tJie anterior strictures This procedure is 
still modern and advisable The classical operation of Syme is now only of 
Instonca! mtercst but that of INheeJhouse is still practised 
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^\'heelhouse s operation consists m passing a special grooved staff down 
to the stricture — the patient beii^ in the lithotomy position— and opening 
the urethra upon the groove which terminates about 1 in from the end 
The staff is then rotated and the upper end of the wound retracted while the 
edge of the mucous membrane is temporarily stitched to the skin and thus 
the interior of the urethra is fullj exposed Search is then made for the orifice 
of the stricture and if found a fine probe passed through it and the stricture 
divided A catheter is then passed down the penile urethra and guided through 
the divided stricture into the bladder The perineum may then be lightlj 
approximated vith sutures The catheter is left m for four or five days and 
ten days later bougies are passed A dye is sometimes injected doun the 
urethra before the operation to facilitate the discovery of the opening through 
the stricture 

If the orifice can be found and the stricture divided this operation is good 
Usually how ever after a long search the orifice cannot be found and if a 
probe cannot be passed through the stricture cutting upon it is unlikely to 
open its lumen In such a case the stricture is unwittingly by passed and 
if there is much fibrous tissue present recontraction will readily occur 

Realizing from experience the futility and waste of time in searching for 
the stricture orifice and the improbability of opening its lumen the following 
operation is recommended as a routine procedure viz the deliberate by 
passing of the stncture 

The patient is placed m the lithotomy position a Glutton bougie passed 
down to the stricture the perineum incised m the mid line and the urethra 
opened on the point of the bougie which is then made to protrude A rubber 
tube 18 threaded on to the bougie which is then withdrawn The tube is No 
22 F The bladder is then opened suprapubically and a Glutton bougie passed 
through the internal urethral meatus until it impinges on the stricture The 
urethra is opened on the tip of the bougie which is protruded into the wound 
the other end of the rubber tube thread^ on to it and then w ithdrawn Safety 
pins are made to transfix the ends of the rubber tube so that it cannot be 
pulled back into the bladder nor through the external meatus Indurated 
tissue IS removed as far as possible the perineal wound packed with gauze 
soaked in acnflavine in glycerine (1 in 1 000) and if no fistula are present the 
wound maj be lightly approximated by one or two catgut sutures embracing 
the skin and deep tissues Usually the wound ^ left to heal by granulations 
A separate tube is fixed in the bladder for urinary drainage Every day the 
long^ rubber tube is see aaw ail. hanb.'KOKda, iffd* w/yt “U ’a. 

changed for a larger one up to No 30 F This tube and the bladder dram are 
not discontinued until the penneal ivound is soundly healed and subsequently 
Uutton 8 bougies are passed weekly until size 28/32 pa<;ses freely and painlessly 
le inter\ als are then made longer until eventually twice a year for life The pre 
Bcnce of tlie rubber tube provokes a vital action on the indurated and fibrosed 
tri" "'^1 disappears and the perineum becomes soft and supple 

\ isecl to use the endothermy knife in making incisions in the perineum 
♦ oozing and trickling of blood will obscure the field of operation and 

difficult to control later The mortality of external 
internal This is due to the complications 
js about 8 per chiefly localfistulse and septic kidneys The mortality 

The'mcraon'^l.nlSl “‘k®'' for stricture or congenital narrowing 

or botli nccoiYliiKT **"’ oodothermy knife dorsally or ventrally 

or botli according to the p<H,t.on of the opening A catheter should be tied 
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Tlie bladder must be drained suprapubically as is the case m any other 
plastic operation on the urethra The e\cessive fibrosed tissue must be re 
nioiecl as far as possible It is possible to excise 1 or 2 in of the urethra and 
j et mobilize the rest of the urethra to such an extent that end to end union 
!■> feasible 

Partial excision consists in removing the floor of the stricture alont^ nitJi 
suirounclmg fibrous tissue leaving a thin strip of mucous membrane on the 
roof \ catheter is tied in and the wound lightly closed In complete excision 
the urethra must be freely mobilized the stricture and fibrous tissue removed 
and tlie urethra united dorsallj Another method is to incise both cut ends 
of the urethra so as to form three stri^is One is muted dorsaily and the other 
t\\ 0 latorallj the urethra being left unsutur^d longitudmallj The w ound is 
liglitl} closed to allmi serum and blood to escape and a catheter is tied m for 
a few dajs A fortnight later bougies are passed 

Attempts haxe been made to bridge the gap after excision by grafting in 
a piece of the internal saphenous \ ein or fashioning a neu channel u ith mucous 
membrane from either the patient or some other animal A few successes 
iaa e occastonallj been reported 

Though successes ha\e been reported following excision irrespective of 
the method emplojed manj failures base occurred with resulting fistulai 
Kxcision is 1 difficult and teihous operation and even if successful must be 
followed subsequently bj dilatation with bougies 

Two other methods have sometimes been recommended to deal with 
diflioiilt and impassable stricture One is the establishing of a permanent 
feupiapubic fistula md the other an artificial perineo scrotal hjpospadias 
Neither of these methods has anj merit for even the most difficult and 
vmpromising case will respond to the deliberate bypassing the stricture 
an operation whieh is simple and effective 

Plaiftc procedures mav be employed figure 338 represents a successful 
example F ^^^0, LotroirxANE 
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CHAPTER LXII 

PROSTATITIS AND PERIPROSTATITIS 
ACUTE PROSTATITIS 

/n'TIOLOGY— Prostatitis may be either acute or chronic Acute 
/p prostatitis Clinch is a comparatively uncommon disease, either occurs 
a metastatic condition m pvienua or is derived from some infected 
focus or more usually it is secondary to an inflammation in the vicmitj 
Cases have been recorded in the course of acute fevers such as measles influenza, 
scarlet fever or tjphoid, and it may follow less important infections of the 
teeth tonsils nasal sinuses, etc Petersen (1929), Strommger (1926), Girling 
Ball and others liav e described such cases during the course of furunculosis 
and other infective foci It also follows occasionally after deep penetrating 
wounds compound fractures of the pelvis and gunshot wounds 

Whilst <a common origin is from the posterior urethra during an attack 
of gonorrhoea non*gonoeoccal infections are described m some 25 per cent 
of cases and all the usual oi^anisms may be bactenologically responsible 
though coccal infections tend to predominate Certain special infections, 
such as influenza tjplioid, etc , have been noted occasionally 

The infection spreads along the various ducts leading into the urethra and 
mav invade the prostate vesicul® scminales or Cow per s glands, either singly 
or in combination, the hst-named structures being least commonly affected 
Acute inflammations of this type are liable to occur after any injudicious 
manipulation, and such proceedings should therefore be avoided if possible 
in the presence of acute or scmi acute sepsis 

Tlic suggestion has been made that prostatic massage may force bacteria 
from tiio bow el into tlie substance of the prostate, but anatomical considerations 
of the distribution of tiie fascial planes and of t!ie lymphatics will show that 
this IS unlikol) Tlic action of massage is more likely to draw organisms in 
from the infected urethra, and also it may stimulate infection by bruising the 
ahead} inflaiiicd tissues 

An} state of lowered resistance in the organ may provide a mierobic 
breeding ground , and such raa} occur after exposure to cold, acute fevers, 
sexual eveess or locil trauma 

Symptoms and signs — The s}mptoins and signs of acute prostatitis are 
akin to tliosc of acute iirctlintis, and the frequent involvement of the 
visicuK’ pcminnlos ma} add complications to the picture There is usuall} 
mar cd frcijucnc} of nnctuntion <}}surta and even strangury, and urinary 
(xaimnation reveals some p}una Occasionally the onset is mild with few 
^'‘KK^'jting tlic prostate as the source of the inflammation and m 
1 case the diagnosis ma} be dilTicult Sometimes the general 8}mptonis 

♦ also be minimal, with a normal or subnormal tempera- 
ture and httlc to lead one to suspect prostatitis 

heemm^ Budill general disturbance Tlic patient 

♦ iiro ' h>a appetite, and has a sudden sliarp rise of tempera- 

,f fth m ''■'‘I’-' region of tlie prostate, 

domcn it is sometimes severe enough to suggest some form of 
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acute abdominal infection Occaaonall} the infection reaches the blood 
stream and causes septiciemia The swollen prostate may cause some difficult} 
of micturition and other discomforts It is sometimes noticed that any dis^ 
charge w hich has been seen dunng the course of the existmg posterior urethritis 
decrea«es temporarilj when the prostate becomes mrolved It is usualK re 
established however in the course of a few days Heematuna is not common 
Pams are generally felt m the lower part of the back down the legs often 
at the tip of the penis and there is usually considerable pain and discomfort 
in the perineum The patient also feels extremely ill and sexual phenomena 
may be completely suppressed in the course of prostatic inflammation 

If an abscess should form all the symptoms will be accentuated An 
increase of the pyniria is usually noted nnd is intermittent in character but 
if the ab«cess does not cointnunicate with the urethra there may be no aug 
n entation of the pyuria or outward indication of its presence As a rule 
w hen pus forms pain and tenderness increase retention of urine occurs and 
the perineum becomes more tender especially when sittmg Owing to the 
pressure of the fieces defacalion may cause 8e\ete pam and is suggestive of 
the nature of the illness as has been noted by Girling Ball (1931) and others 
Sometimes the abscess is subacute and slow to form and Thompson and 
others ha\e pointed out that some collections of pus may cause only mild 
effects Such cases may cause considerable diagnostic difficulties and are 
ften complicated by the simultaneous involvement of the seminal vesicles 
nnti infection of the epididymes If pus has formed a considerable leucocy tosis 
may bo present and woul^ be a valuable indication in a difficult case 

Course and complications— These are various The infection may progress 
to an abscess may resolve or become chronic One or more spots in the 
proatite may become necrotic and these may enlarge or coalesce into a con 
'uderable abscess and destroy much of tlie prostate Many cases of prolonged 
subacute prostatitis are due to multiple collections of rauco purulent material 
in the badly draining acini of the gland w hich become distended wnth the pent 
up secretions The position of a prostatic abscess may be difficult to locate 
especially if there is much surrounding inflammation Many acute abscesses 
are posterior to the urethra and close beneath the mucosa through which they 
often burst causing a spontaneous cure Such an event should not be waited 
for too long because if collections of pus are not attended to with reasonable 
promptitude the abscess may burst and open into other situations outside the 
urethra forming sinuses in the penneum groin etc and setting up a greater 
or less degree of periprostatitis The pus rarely pierces Denonvilliers fascia 
■to cause a recto wtethral fistula and stdl more rarely does it burst into the 
peritoneal cavity to cause peritonitis The latter event is most uncommon 
because of the long distance of the peritoneal sac from the prostate 

Usually when a prostatic abscess has burst or is dramed it heals leaMng 
practically no ill effects but sometimes only partial drainage is effected and 
the abscess becomes a chronicalh infected cav it\ exuding pus through a small 
inadequate opening General symptoms however subside and bey ond some 
irritability causjncr frequent or pamfnl micturition with more or less pvuna 
there may be few other effects Such cases may result in a flabby condition 
of tlie prostate witli pvmna prostatorrfaoea premature ejaculations and im 
notence and have been described bv Farman and others Cases winch are 
dealt with by surgical drainage usually heal without smus formation tiiough 
fistul'u may occur occasionally ^ ^ ^ , 

Diagnosis— In the presence of local symptoms suggestive of pelvic m 
flammation the diagnosis of acute prostatic abscess or of acute prostatitis is 
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usually not difficult There are general symptoms of a septic infection, and 
in addition the local symptoms of frequency of micturition, urgency, dysuna, 
etc Rectal examination and the discovery of an enlarged, boggy, tender 
prostate v ill disclose the nature of the disturbance 

The presence of fluctuation and localized swelling in the prostate may 
suggest an abscess but if the infection is not severe and the sjmptoms are 
mild or if the abscess is deeply placed with a thickened wall it may be a 
matter of considerable difficulty to be certain of the presence or absence of 
pus A definite leucocjtosis will be a pomt in favour of an abscess and an 
examination of the blood should alwajs be made m any case of doubt 

If the case is seen after acute symptoms have subsided, it may be noticed 
in some cases that cautious pressure on the swelling in the rectum results 
in the escape of a marked quantity of pus in the urine, and m such an event, 
although an abscess m the usuallj accepted sense may not be present, a collec- 
tion of purulent material m the acini of the gland may be inferred The 
posterior urethroscope maj also reveal oedema, septic polypi, enlarged prostatic 
ducts or folhcles exuding pus Posterior urethroscopj , how ever, m such cases 
IS a riskj procedure and maj cause a renewal of the acute inflammation 
immediately afterwards, so that all such investigations must be earned out 
w ith e\ ery care Some authonties hav e passed a long needle from the perineum 
into the prostate under the guidance of a finger m the rectum and have demon 
strated the presence of pus by aspiration The method is not devoid of danger 
and has not been much used m this country 

Treatment — General treatment of acute septic infection of the prostate, 
such as rest, diet purgation the drinking of bland fluids and the oral administra- 
tion of sulphur preparations, or the use of penicillin follows the usual lines 
Locallv, frequent hot sitz baths hot rectal douches etc , should be given and 
are often successful 


If a definite abscess forms it should be opened This is usually done by 
an incision m the perineum and by carrying the dissection down beside and 
behind the bulb of the urethra the swollen prostate being opened by blunt 
dissection in the depths of the wound, usually by plunging a pair of forceps 
into the abscess cavity A small tube piece of rubber dam, or a wisp of packing 
IS then introduced and the cavity is allowed to heal by granulation, which 
takes place in most cases without incident and without the formation of a 
fistula Some authonties prefer a more radical exposure of the prostate m 
the perineum on similar lines to the penneal excision of the organ, which enables 
the prostate to be exposed completely and all pockets and pus collections to 
DC evacuated It, bow ever considerably increases the seventy of the operation 
and is not productive of markedly better results than those obtained by the 
ai)o\ e more simple procedure 

If the prostatis is subacute and if the prostatic abscess is of the chronic ty pe, 
reasonably certain that acute inflammation is absent, the 
urethroscope may be passed and enlarged ducts or badly draining 
i»ip up by the use of the endothermic loop In this manner 

can bp nrfpnlV urethra, which may form the roof of a poorly draining cavity, 

can be opened and thereby free drainage provided o J 


CHRONIC PROSTATITIS 

prostatitis is comparatively rare, occurring most 
affects older men nnd^ chronic inflammation is common and mostly 

atlects older men and may be associated w ith prostatic hy pertrophy 
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Any condition -tthich leads to pehic congestion or local loss of iramunit} 
T predisposing cause of chrome mflammxtion of the prostate The disease 
raaj be extremeij chronic and difficult to treat and there is still a general 
opinion amongst the medical profession that it is either of gonococcal origin 
or at least a secondarj infection resulting therefrom Such honeier is by 
no means true and rather more than 50 per cent of all cases of chronic pro 
statitis ha\eno historj whatexer of a previous Neisserian infection 

Bacteria often gam entrance to the prostate from the posterior urethra 
bj v\aj of the ducts and whilst infection by waj of tlie lymphatics from 
the rectum or bowel lia& not yet been demonstrated metastases from such 
sources as teeth tonsils throat etc are beyond dispute and may follow any 
local depression of immunity Chronic inflammation mav also lie a further 
stage of an acute infection which may have been gonococcal The seminal 
vesicles are usually attacked as well and in any case the infection spreads 
rapidly from one organ to another a combined infection being practically 
the rule 

Infection may follow acute ferers such as typhoid or scarlet fewer or be 
part of a general genitourinary involvement affecting testes epididjmes 
seminal resides and Cow per s glands any or all of which may be mrolred 
m a bacterial invasion 

In the usual bacteriological picture cocca! infections predominate end 
a mixture of staphj lococci streptococci B coh proteus diphtheroids etc 
I usually found The gonococcus if the ortgmal cause can rarely be demon 
t rated m late cases of infection its place being taken by one or more of the 


above named germs 

Symptoms and signs — These are extremely v aned end local disturbances 
may be slight or entirely absent The presence of chronic prostatitis may 
therefore remain long unsuspected the only symptoms being those due to 
the ab«orption of toxins and giving little indication of their ongin The 
depression of health may however be out of all proportion to the extent of 
the prostatic lesion These patients often complain of a sensation of weight 
jn the permeum of achmg in the penis of backache or a heaviness of the testicles 
Complaints of pam how ever are most variable and as the prostatic nerve 
supply 18 derived from the tenth to twelfth dorsal the fifth lumbar and the 
firk to third sacral roots pain may be fcU along the distribution of any of 
tliese nerves It may be complained of in tlie groin suprapubic region in the 
rectum lups thighs knees legs and even as high up as the lumbar region 
Pam on coitus is sometimes felt Some degree of frequency of micturition is 
neaily always present ^tUaps greater by day than by night but it may be 
so mild as to be almost unnoticed Occasionally there is slight d\ suria and 
there may be a minimal amount of discharge from the urethra which on drying 
may cause gumming of the meatus , , 

Rectal examination reveals a somewhat tender or nodular prostate ana 
as the vesicles are so often involved m the inflammatory process they may be 
found to be thickened also In some cases slight tenderness and thickening 
of the epididymes usually at the lower poles can be demonstrated 

Tic local con^^estion may set up disturbances in the bowel causing con 
stmation or diatrhcea also the absorption of tovms may giv e rise to a v-ariety 
of effects w hieb may be felt »n anv part of the body 

There mav be frequent nocturnal emissions premature ejaculations loss 
of sexual desire impotence fete and the patient often becomes neurasthenic 
a martyr to morbid fears anch as a dread of cancer or of becoming per 
maneiitly impotent Sometimes symptoms may not be unlike those of 
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obstruction to the outflow of unne and may suggest prostatic enlargement 
or the presence of a urethral stricture .u i. 1.1. a 4. 

Course and complications— It will be seen from the above that the effects 
of chronic prostatitis are extremely varied The inflammation may be one- 
sided as a single nodule or it may be bilateral Sometimes a chronic lesion 
during the course of treatment may light up and cause an attack of acute 
prostatitis which houeier usually subsides rapidly on the suspension of all 
local manipulation Attacks of epididymitis are so common that the greatest 
gentleness must be exercised m every manipulation in such a case 

Urethroscopy if performed with proper care, does no harm m a chronic 
case and will often yield valuable information In addition to signs of various 
degrees of inflammation of the posterior urethra such as redness, oedema, 
slight loss of mobility — as tested by varying the pressure of the fluid passing 
through the instrument — or engorgement of the verumontanum, the intenial 
meatus may be seen to be swollen with bullous oedema, to project slightly 
into the bladder and to present an appearance rather like some cases of intra- 
vesical enlargement of the prostate Also, if the urethra be dilated by means 
of the Kollraann dilator, the size of the canal is generally less than 35 Charriere, 
whereas the normal is usually over 40 Chamere 

As the disease may last for years calcareous deposits may occur and 
definite calculi be produced 

The most important result however, of the continued inflammation and 
infiltration is the onset of fibrosis leading to contraction of the vesical neck 
and ultimately to urinary obstruction This change, w hich used to be known 
as “ small fibrous prostate ’ or “ median bar obstruction,” must be considered 
as important as that of h\ pertrophied prostate 

In a case in which tliere has been much chronic suppuration, posterior 
urethroscopy maj show the mouths of widely dilated prostatic ducts the 
openings of poorly draining pus cavities, and perhaps occasional pockets 
containing stones In most cases however, beyond some congestion and 
evidence of infiltration little may be seen on this investigation 

Toxic absorption from the prostate may cause a variety of aches and pains 
which are sometimes the only symptoms The possibility of this source of 
infection should never be oierloolced m an obscure case of pain in any part of 
the body, and metastatic infections of the joints causing arthritis, have been 
noted bj many , the knee, stemo clavicular and mandibular joints are amongst 
the most frequently affected Metastases in the eye also occur from time to 
time 


The neurasthenic symptoms caused by the prolonged nature of the illness 
have already b^n noted and often make these cases most difficult to handle 
Diagnosis— The diagnosis of chronic prostatitis is usually not difficult 
ig t urinary symptoms such as frequency, a little pain, on passing water 
or in the perineum should lead to a rectal examination which may disclose 
1 nodular prostate The infection may be confirmed by submitting 

nf ® "“Re after prostatic mass^e for analysis, when the presence 

prostatic threads, commas, and other prostatic debris will establish 
iiic nature 01 the case 

extremely variable and the prostate may not be 
demand careful ^ Symptoms of genito urinary disturbance 

weif'ht in the ner,n Sometimes the only complaint is that of a sense of 

S I perhaps worse on defecation or of pains in 


thif'hs sacral ‘rPfr.nn " «o**oaLiun or of pains in the hips, 

prostate Slight frequeLcv attention upon the 

1 O quencj ol micturition is nearly always present but maj 
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periods often months really resistant cases will be found to be comparatively 

few as pointed out by Garvin (1928) and many others , , j 

In some cases heating of the prostate by a suitable diathermic electrode, 
intioduced into the rectum for five or ten minutes before massage, will hasten 
recovery Also if urethroscopic examination reveals inflammatory lesions 
in the posterior urethra such as polypi or an unduly congested verumontanum, 
etc these conditions may be dealt with by a light endoscopic application of 
the diathermic cautery any enlarged prostatxc ducts being opened up at the 
same time 

If massage is carried out carelessly perhaps too energetically or too oiten, 
unpleasant symptoms may ensue , posterior urethritis may increase, epi- 
didymitis is always a possibihtj and even a prostatic abscess may develop 
The slightest suspicion of any such event must lead to an immediate temporary 
suspension of all local manipulations 

Treatment by special methods such as general pelvic diathermy, vaccine 
therapy and many others has produced only disappointing results and has 
been largely discontinued Passing a needle from the perineum into the 
prostatic substance under the guidance of a finger in the rectum, and the 
injection of a quantity of antiseptic, such as mercurochrome or other mild 
bactenocide has been tried in recent years The fluid is said to diffuse rapidly 
through the prostatic substance and to produce a rapid improvement The 
needle can also be introduced through the urethra via a urethroscope Very 
little experience however, has been obtained of this method m this country, 
and it would seem not to be free from danger, and pelvic cellulitis, gangrene 
and pyaemia have already been noted m a few instances 


PERIPROSTATITIS 

This may be either acute or chronic and usually follows inflammation of 
the prostate which has spread from the interior of the organ, often following 
injudicious instrumentation during an acute attack, the untimely or too 
vigorous application of the diathermic cautery to the internal meatus or 
after surgical wounds near the bladder neck A few cases of infection of the 
pelvic planes have followed injections for the cure of haemorrhoids In the 
latter instance the infection spreads along the anterior wall of the rectum 
and crosses Denonvilhers fascia into the prostatic region Severe epididymitis 
and other septic prostatic sequelae have been noted in some of the latter cases 
Once sepsis has passed out- of the prostate Ji tends to move m certain 
directions Direct extension backwards through Denonvilhers’ fascia into the 
rectum occurs rarely because the obstruction set up by tins fibrous lajer is 
ccmsiderable If the pus moves downwards towards the triangular ligament, 
w hich opposes it below , it may be deflected by the recto urethrahs muscle and 
the central tendon of the penneum into one or other ischiorectal fossa 
11 1 continues the pus will extend a condition of pelvic 

cellulitis develops or a large pelvic abscess collects The latter may extend 
other iliac fossa If the suppuration reaches the ischio- 
It may perforate either into the rectum or through the skm, 
nf r % *®°harging sinuses which are apt to become chronic Involvement 
space may lead to sinus formation in the anterior perineal 
hppfimp tracks upwufds the whole rectovesical space may 

ment of th? ^ abscess may open mto the peritoneum Involve- 

Tthe snace S rSw to^ure mto the urethra bladder, 

or the space of Retzius, and, jf ,nto the last locahtj , sinuses may form m the 
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INFLAMMATION OF SEMINAL VESICLES, EPIDIDYMES, 

VASA DEFEBENTIA AND TESTES 

SEMINAL VESICULITIS 

TT^TIOLOGY The convoluted nature of the interior of the seminal 

[T^ vesicles and their restncted outlet render them admirable sites for 
'^'*^the occurrence and for the retention of sepsis which may result m 
either acute or chronic phenomena Acute inflammation of the vesicles is 
not common and abscess formation is rare 

Infection is generally derived from pre existing sepsis m near by organs 
the posterior urethra being the most common source though infection may 
spread from the prostate vas deferens or epididymis if one of these organs 
should happen to be primarily affected also metastatic infections from distant 
foci undoubtedly occur 

As with the prostate all inflammations of this region used to be regarded 
as e\ idence of either active or passive gonorrhoea but such is not the case 
and a majority of \esicular infections some authorities say CO per cent are 
of non gonococcal origin All the usual pyogenic organisms may be responsible 
and may occur as metastases from teeth tonsils nasal sinuses bowel etc 
Infection of the vesicles by direct non surgical trauma is exceedingly rare 
because the organs are fairly mobile deeply placed and the only accidents 
liable to affect them are gunshot or deep penetrating wounds On the other 
hand during operations involving the area of the vesical base such as prosta 
tectomy the ejaculatory ducts and \esicles are exposed to injury and may be 
infected and such occurrences may explain cases of delayed recovery after 
these operations Also any increase of local inflammation in the posterior 
urethra set up by excessive cycling horse riding fatigue chills the careless 
use of urethral instruments lavage of the posterior urethra with unsuitable 
or irritating lotions commonly contnbutes towards the bacterial invasion of 
the ejaculatory ducts 

In general although acute manifestations are infrequent chronic mfections 
are common events 

Symptoms and signs — The symptoms of acute vesiculitis may be difficult 
to locate The onset often occurs suddenly without warning with the pro 
duction of the usual effects of toxic absorption such as nausea vomiting 
pyrexia etc but without any exact indication of the cause The symptoms 
are Irequently o\er8hadowed by those due to the simultaneous disturbances 
in the prostate or posterior urethra from which all the symptoms may radiate 
without suggesting that the vesicles are m\olved There may be sharp pains 
in t e back of an aching or stabbing character or a bearing down pain m the 
penneum or along the spermatic cords m the testicles or occasionally in the 
a omen The passage of flatus by relieving rectal distension may cause 
the temporary relief of the symptoms and is a sign w Inch should call attention 
The sy mptoras are much the same as those occurring in prosta 
titis though pain on coitus and ejaculation is relatively common The usual 
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of frc(nicnc> of inictuntion djsiirm etc are present as the result 
of j cl\ic eonf;c-<tum 

In cliromt cases the nmptoms just ilescribed become rehti>ely milder 
ntt I occur fts a Kcncrnl scn-yxtion of discomfort in the peUis or the perineal 
n^ioi) In sucli tlie vesicles are congested thougli not acutely distended 
whicli ma\ had to an increase of the imtabditv of tiie se\ua! apparatus with 
friipKiit nocturnal ennsvjons premature ejaculations etc and if these are 
txatmnw! pus (p\ospcrmia) and occasionallj blood (hTinospennia) m %arjing 
niiK lints ma\ he foiiml ^ isiblo Itaniospcrmia maj occur occasionally m tiiese 
t< ivostcd states 

I’octal cxanmiation rc\cals that one ^C8lcIe is large tender and turgid or 
tint botli \rsjcles arc so nffecleil and ns tJie inflammation sjireids bejond 
the hunts of (he organs a considerable inflamiimtorj miss ma\ be felt or 
<u tl« other hand tht sesicles ma\ feel like flabby fluid contsmmg bags 
The infiamination often spreads to the spermatic cords and msj invol\e the 
<{uhdymes ItwilUicscen tlierefore that the sjmptoms arc varied embracing 
tho e of posterior urethritis wlncli are chiefly urinary tho e due to the y csicles 
tl ymsclyes uhicli are mnmh se'ciml and tlio'c due to the general disturbances 
of t! r inflammation 

Lnthtcml ye^iculitis w mre hut (lie effects inaj be greater on one Mde 
thm on the other prndiiemg different degrees of chstension and swelling 
\1 0 Komc \e«ieles arc rehtiyelj Iioisl wluKt others feel like soft fluid con 
Hming MCs of \arymg contours acconling to the elTect of tho inflammation 


uj <11 tiiein 

In eliromc ca*es the sy mptoms jnav he c\trcmelj vague and theso organs 
are often o\erIookcsl tu con«c<pience A ycMcle may remain m a congested 
state perhaps f ir joars Iwforc it is discoiered to be (he esuse of the patient s 
ill health riiCHt cxtroniel> \ane<l symptoms were ab!> described Caulk 
m tilt following (ernis \arions chrome discharges manj elironio bladder 
di tnv*es the numerous referred pams m the back sacral region hips legs 
jxrituum grom tc^ticlo and [ictus recurrent epididjmitis rheumatoid 
arthritiH nrthnlis deformans hyjiertroplnc arthritis numerous renal cardiac 
com) hcations digestive tifi ets and an nrraj of nenous and mental mam 
f« tatiwis yihich are almost innumerable 

1 rom this it will be roalircil that chronic mflamniation of the yesieul-e 
?cmin iks can prtuhict an c\!remol> \nguc and perplexing picture unless these 
orguis arc constantly kept in mmd Itcctal examination bj reyealmg the 
indiinteii or swollen stale of the \csic1cs will usually establish the nature of 
U'/J c«.so t.bou'’li it should be reinembore<l that it niaj be impossible to separate 
am inrticuhr sjmptoin ns being derixcil from anj particular pelvic organ 
Course and complications— 1 he yesidea are elongated sacs with high!} 
irrc-^uhr and (ortiioiis lumens hnying large absorptive surfaces and draining 
tliroiigh the ejaculatory ducts which ore narrow and rigid and may be further 
ol vtnictcil by the effects of inflammation Tlii> often leads to much toxic 
absorption out of all proportion to the extent of the actual inflammation 

lortimately most cases, arc mfcctcil with organisms of low virulence — 
the catarrhal type of inflammation predominating— so that the effects of 
severe «cn is are comparatively uncommon the muco purulent contents of 
the V c iclcs leak slow ly aw ay througli the ducts and occasionally are expressed 
hv inas- 4 igc as Ion" worm like casts As the ejaculatory and prostatic ducts 
nil optn into the posterior nrctlin, when the latter is infected simultaneous 
v o V cnient of the prostate and vesicles is almost the rule and if one or other 
or"a» H infected mctastatically the germs are rapidij transferred to the others 
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On rare occasions blocking of the ejaculatoiy ducts by spelling and pressure 
may lead to abscess formttion v.]nch is a dangerous condition and may be 
followed by peritonitis p?lMC thrombosis or septiccemia a few such cases 

Usually^acute infection^ of the vesicles resolve fairly quickly and symptoms 
subside rapidly but they may become chrome with a tendency to the out 
break occasionally of puzzhng symptoms which may be difficult to interpret 
if the original infection haS escaped notice 

On mg to the extensive area of the vesicular mucosa metastases are likely 
and absorptive symptoms are more pronounced than m the case of the prostate 
so that chronic ill healtli may be a prominent feature of these cases Infections 
nhich have become chroruc may last for years and are subject to periodic 
exacerbations the patieUt never feels really well and complains of effects 
which may or may not suggest that the vesicles are involved These organs 
should therefore always be included with the teeth tonsils etc m the list of 
possible sources of focal infection as being responsible for various forms of 
arthritis myositis mtis chrome anaemias etc the symptoms of which may 
be more noticeable than those due to the vesicles themselves 

Pressure on the ejaculatory ducts may lead to their occlusion and to a 
condition of aspermia as noted by Kidd (1928) Occasionally the inflammation 
of the ^eslcles where they are m contact with the ureters just outside the 
bladder may set up ureteritis and cause the symptoms of obstruction such as 
attacks of renal colic and this is thought by some to account for the difficulty 
m passing ureteric catheters m certain cases 

Attacks of epididymitis are common a most frequent and annoying effect 
Tihich may give rise to considerable scarring and disorganization of these 
organs and ultimately be the cause of sterility 

Deposits of debris maj'' be infiltrated by calcium salts and become vesicular 
calculi which may attain the size of large shot or peas but are decidedly rare 
As m the case of the prostate the prolonged nature of tlie illness often causes 
neurasthenic symptoms w hich may become predominant 

Diagnosis — The vesicul® seminales passing upwards and outwards from 
the upper border of the prostate are not easy to feel m their natural state and 
are often practically impalpable If however they become distended they 
may be felt per rectum as soft pulpy swellings the prominence of which ma> 
be increased by inflammation The best posture for this examination is the 
knee elbow position which allows the finger of the examiner good access to the 
organs especially if counter pressure is made on the abdomen abo\ e the pubes 
Tne state o5 the vesicles is determined by noting their consistence degree of 
distension size tenderness the presence of inflammatory nodules and the 
degree of fixation to the surrounding tissues and any marked irregularity 
may a\e to be differentiateil from that due to tuberculosis or neoplasm by 
a c^etul consideration of all the concomitant factors 

The vesicles may be rnassaged or stripped m a case of chronic infection 
which means that the finger m the rectum applies pressure to the upper 
exiremitj ot the organ and then sweeps downwards and inwards with a view 
to expressing the -v esicular contents into the urethra Urine passed immediately 
nf or even a worm like cast of muco pus 

^ sZp„ “"I" ^ diagnostic of the condition 

In tliis^mannm*? ejaculatory ducts or by vasostomy through scrotal incisions 
In tins manner vesiculograms liave been obtained and the presence of ab 
normalities revealed Cathetenzation of the ejaculatory ducts is however 
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often difficult and injection of the vasa deferentia is not ahra>-s free from 
undesirable consequences The frequent occurrence of acute epididymitis and 
injuries to the va&al mucosa by the cannulse causing obstructive stenosis and 
possible steribty hai e led to the abandonment of this line of mvestigation 
Treatment — ^The treatment of acute and chrome cases of i esiculitis differs 
considerably In the acute cases resolution rapidly foHou s paihatu e measures 
in most cases If the acute symptoms ha\e occurred during the investigation 
or durmg treatment or following otlier manipulations of the posterior urethral 
area all local interference of an instrumental or digital character must cease 
inimediatelj The patient should be treated on general lines for an acute 
infection and locally gentle heat may be applied by hot sitz baths hot fomenta 
tions to the perineum and pelvis hot rectal douches or short wave diathermy 
As soon as the ease has quieted down any marked inflammation of the urethra 
should be treated by irrigations of the canal with a non irritating antiseptic 
bv means of the Janet method and when all acute vesicular symptoms have 
subsided gentle massage at regular intervals should be mstituted to evpel the 
contents of the distended organs The prostate should also be dealt ujtli at 
the same time Steady persistence with these methods will usually cause a 
satisfactory cure though there may be the same need for urethroscopy and 
the diathermic cautery as in the case of prostatitis 

In the rare event of tlie formation of a vesicular abscess it mav be reached 
by a deep dissection into the pelvis either suprapubicaUy beside the bladder 
or bj the perineal route by an extension of the technique used for gaming 
access to the prostate Wilhelm and others have claimed that a transpen 
toneal approach is the best permitting good access to the inflamed area through 
the rectovesical pouch and allowing large ab«cp«'»es to be drained trans 
pentoneallj by the usual methods Tlie general cavity of the pentoncum is 
excluded by packing and a deep narrow wound IS avoided These cases how 
ever are individual problems and each must be carefullj approached on its 


own merits 

Chronic inflammation of the vesicles can be dealt with by means of persistent 
massage and if the infection arises from a distant focus bj metastasis tins 
should also receive simultaneous attention Any aceompanjmg posterior 
urethritis should be treated by the usual irrigations instillations dilatations 
etc Many cases so treated heal coinpletelj but a certain number relapse 
repeatedly and m these treatment is often unsatisfactorj 

In a case of the latter tj^ic all the usual methods should be tried but the 
case may prove to be extremelv obatmate and various special methods have 
been devised to was. hoped that las ag,e 

of the vesicles— earned out by introducing an antiseptic either bj eiaculatorj 
duct catheterization or by pickup up the vas in the scrotum and injecting 
its lumen bv means of a cannula — would effect a cure Of these methods 
catJietenzation of the ducts is difficult and often impossible m spite of the 
invention of many ingenious devices to facilitate the inanceuv re Tlie method 
of vas puncture is not so difficult but injury to the vas causing obliteration 
or stricture may result however in whatever manner the vesicular cavities 
are approached unpleasant sequel® such as epididvmitis or varal injuries may 
occur Again the opening of the vas has the disadvantage that re injection 
on more tLn a limited number of occasions « im})ovsiblc and a single apphea 
finn of the drug will rarel) effect a cure Further whilst catheterization of 
fhe ducts can be repeated theoretically as often as necessarj the difficultv often 
overcomes the advantage These methods should therefore oiil> be si>plied 
when all other means have failed and then only with the greatest care 
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EPIDIDYMITIS 

etiology — This disease often occurs m middle life and may involve the 
A\hole or part of the organ and may be either acute or chronic Although 
metastatic infections of the epididymis occur the disease is usually secondary 
to a near by infection such as posterior urethritis prostatitis or vesiculitis 
hilst gonococcal and tubercular infections account for a considerable number 
of cases other organisms are often responsible and B coli streptococci and 
staphylococci etc may be isolated on occasions and in cases of metastatic 
m% asion the responsible microbe from the distant focus may be found 

Metastatic infection may involve any part of the organ whilst the usual 
site for infection derived from the postenor urethra is the low er pole or globus 


minor 

It IS noteworthy that infection from the pelvic organs frequently follows 
some manipulation either prostatic massage or the passage of urethral instru 
ments In this respect indiv iduals differ greatly and w hile some seem to be 
practically immune others appear to suffer from attacks of epididymitis on 
the slightest pro\ocation Ihe greatest gentleness should therefore always 
be obser\ed during e\ery manipulation though even extreme care may fail 
to pre\ent a breakdowm Ivor are such occurrences always the result of active 
interference for many cases have been noted during attacks of prostatitis 
etc m which no interference has been practised 

Many experiments have been earned out to determine the route by which 
organisms pass from the prostate to the epididymis but a clear explanation 
has not yet been reached Me have already seen that in most infections of 
tlie prostate the vesicles are involved so that in the majority of cases germs 
are actually present in the interior of the genital passages A controversy has 
occurred as to w hether the microbes reach the epididymis by way of the lumen 
of the vas or spread thereto by way of the lymphatics of the spermatic cord 
experiments by Kenneth Walker and others suggested that the lymphatics 
were responsible On the other hand certain injection experiments by Rolnick 
(1028) and other workers have shown that it is impossible to inject fluids 
backw ards along the v as beyond the globus minor of the epididymis Moreover 
unne has sometimes been observed to regurgitate from the v as when it has been 
opened It would appear therefore that as the globus minor is most often 
attacked and as germs may be carried as far as this site m the urine infection 
y way ot the lumen does occur The wliole question is however as yet 


Chronic pogenic epnlidyinitis may follow acute invasion or may arise 
. 1 ° 1 !*! “Sidious onset and the epididymitis may be the 

1 ^,'nl nr ‘ ‘ ‘* 1 “ "f ‘he prostote and vesicles All the 

lo chrnmn '”“^1 for these infections iihioh may become 

so clironic as to simulate tuberculosis 


SYMPTOMS AND SIGNS 

durmrthe coun«pS’?”"*'f sudden acute and frequently occurs 

primarv feature Tim genito urinary infection of w hich it may be the 

and the patient usually considerable malaise 

n.c^lcn tlmTft d.^e™fort in one or other 

cases exhibit tcndemL rfX"sTOrSiS , 8“"’': 

SMiiptom for a da, or t«o bcfnT f “s “ prodromal 
1 .> VO betore any apparent lesion appears in the organ 
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Mi ntid the first complaint may be of a pain m the groin which extends 
gradually along the cord into the scrotum The discomfort is noticed to be 
increased hj pli\8ical effort such as walking stooping straining defecation 
etc and as m other genito unnarj infections a pain m the back is often a 
prominent s^ mptom 

The tenderness of the epididjmis is sometimes extremely acute and the 
organ soon becomes definitelj snollen usually at the lower pole or globus 
minor where it receues the infection from the \as deferens If however 
the disea'ie is metastatic m ongtn anj part of the organ may be affected 

The inflammation soon spreads beyond the epididymis to the tunica 
1 agmalts and the tissues of the scrotum on the side in which the infected organ 
lips Tlie swelling may increase to the size of an orange or larger the skm 
reddens becomes glazed and dusky red loses its rugose appearance and is 
exquisitely tender Sometimes areas of softening develop and abscesses occur 
\ small hvdroccle may be noticed early m the onset of the infection 

In a mild case the onset may not be so pronounced the swelling of the 
epididymis being only discotered on routine examination 

Course and complications — Usually the inflammation of the epididymis 
subsides more or less gradually and all traces of the disturbance may dis 
appear leasing a healthy functioning organ In many instances however 
a residual nodule of scar tissue remains and the resulting contraction may 
obliterate tlio delicate tubules and cause sterility Occasionally these pyogenic 
infections become chronic About 25 per cent of cases of chronic epididymitis 
fail to reieal tlic tubercle bacillus which is the common cause 


As a rule the body of the testis is not severely implicated but in the late 
stages scarring and contraction together with some inflammatory disturbance 
may materially compromise the normal function of the organ Occasionally 
the testis may become involved in the inflammation of the epididymis which 
mav spread through the tunica albuginea or pass from one organ to the other 
in wav of the tubules connecting the two If the testis is heavily attacked 
its V flsciilarity is impeded the whole oi^an becomes purulent with sinus forma 
tion and more or less complete destruction results If both organs are so 
implicated absolute sterility will ensue As a rule however inflammation 
commencing m the globus minor spreads slowly only by way of the peritubular 
tissues and the lymphatics to the body and globus major and the actual body 
of tlie testis escapes severe damage 

Cyst formation m the epididymis may follow blocking by scar tissue of 
the tiny tubules of wliicli the oigan is composed and many such cysts may 
owe their origin to an earlier attack of epididymitis 

Diagnosis — The diagnosis, of epididymitis is usually obvious but in the 
iirodromal stage before the organ is acutely mvolved there may be some doubt 
A feehno' of w eight in the testicle or tenderness along the spermatic cord which 
may be°noticed for a considerable interval before the actual lesion develops 
should raise an immediate suspicion of what is likely to occur Sometimes 
the pain along tlie upper part of the spermatic cord may suggest appendicitis 
if tiie right side is mvolved but as a rule the site of tenderness is too low for 
the appendix and the abdomen rarely exhibits anv other signs 

The next point which has to be determined is whether the epididymis or 
the body of the testicle IS primarily attacked and if the former which part of 
jt exhibits the maximum signs - ^ . c ^ 

In acute case if the infection is severe the suddenness of onset m a young 
«ii])iect may sutrgest the occurrence of torsion of the testis and the differ 
entiation betw een that and inflammation mav be difficult Torsion is how ev er 
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a strangulation, and wliilst elevation of the Hcnitmn In a sling u ill relieve 
inflammatory congestion it 1ms little or no effect on a tnisted testis, and may 
be a sign of some value in distinguishing between the two conditions. 

If the inflammation becomes ctminic and the eiudidyniis is indurated, it 
may occasionally bo diflicult to discnmmatc between pyogenic and tubercular 
involvement esjieciallj if botli epididjinis and testis are matted together into 
an inflammatory mass obscuring the origin of the infection, and it iiiay lie 
impossible to bo sure of wlierc tlie infection commenced without exposing tlic 
organ by scrotal incision 

As a rule the irregularities caused by jiyogcnic infections arc less prominent 
tlian those developed in tuberculosis, ami tlic primary jirostatic and vesicular 
lesions also tend to be less marketl So that prolongation of the case for two 
or more montlis’ duration with pronounccil lesions m the prostate and vesicles, 
bilateral infection and sums formation arc all auggcstivc that the ease is of 
tubercular origin The discovery of tubercular lesions clsevvliere will go far 
to establish a true diagnosis, and the ]iationl’H reaction to tuberculin should 
always be ascertained Every case must, however, be judged on its individual 
merits, and sometimes onlj prolonged and careful observation will make the 
jiosition clear 

Treatment — In acute cases the p.atient slioiild be put to bed and the usual 
general routine measures employee! Ixicnily the serolutn sliould be elevated 
on a soft pad placed bcncatli it. or on a almg made of elastic adhesive strapping 
placed across the upper parts of the thighs The mflamed area may be painted 
with belladonna pigment, or hot fomentations may be employed, beat appearing 
to act more cflicicntly than cold, though the latter may give relief in some cases. 
Diathermy by means of an electrode, made hollow to ht tlic scrotum. Fometimes 

f ives great relief and should be trie<I if the necessary njijiaratus is available, 
t may be necessary to give infections of moqiliia during the most acute stage 
to relieve the patient’s distress A sharp watch must alwavs be kept for the 
formation of pus, anj collection of w lucli should be opened w ith as little delay 
as possible 


In the early stages, before the epididymis is mucli swollen, suitable scrum 
or ha’motherapy, protein sliock, etc , or the latest sulphur preparations have 
proved extremely useful m checking the seventy of an attack. Penicillin 
should be used when the bacteriology is micIi ns to be influenced bv it. Al-o 
calcium salts, such as 10 c c. of a 6 per cent solution of calcium chloride giv en 
intravenously, have been use<l by some who claim that the duration of the 
illness has been materially shortened thereby 

4 -u most acutely painful cases small incisions mav be made 

roug the skin at a few places, and the underlying epididvmis may’ be 

immediate relief, but is 
and should be reserved for the most acute eases which prove 
resistant to the usual measures 

ilnnr.’rr '.“"T ''■» ■•ot.ii-ns to normal after 

in n fiiitnV. 1 .. interval, the scrotum being supported during convalescence 
mflamed and bandage A few cases, how ev er, become chronically 

permanently indurated 

to nrevent of torsion of the cord, the scrotum should be opened 

^Tn destniction of the testis 

comnlication aftor* n epididymitis, which is often a troublesome 
S vas def™ ^''^teral division 

of tho mcdence of a2Spi«rn 
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INFLAMMATIONS OF THE VAS DEFERENS 

etiology — Primary inflammation of the vasa fleferentia is an uncommon 
disease thougli cases have been reported occasionally in which the lesion 
m the vas appears to be the only one and n hich is usually the result of infection 
b\ a streptococcus or a staphylococcus For a case to be a true primary 
vasitis there must be no inflammation in the epididymis at one end or m the 
vesicles or prostate at the other and lutli regard to the latter situation ouino^ 
to the extremely trivial nature of many vesicular and prostatic infections it 
IS a matter of the greatest difficulty to be certain that tliey are free from all 
infection 

Secondary in\Qlvements from the vesicles prostate or epididymes are 
found to be not uncommon lesions if carefully sought for Occasionally bacteria 
may pause become lodged m transit and set up inflammatory lesions of the 
%as and such cases are noticed from time to time during attacks of vesiculitis 
and epididy lUitis Trauma to the spermatic cord may cause the v as to become 
infected and cases of infected vas have been (Ascribed after vas ligature 
puncture or divnston 

Symptoms, signs and course— A local tender snellmg with some pam and 
aching and a nodule of inflammatory thickening appears in the course of the 
vas There is usually little disturbance beyond the local manifestations and 
the lesion tends to subside rapidly and to disappear though m a few instances 
the whole cord may became involved in a more or less acute uifiamniation 
and sometimes if tfus is opened the vas may be found to be filled with pus 
As a rule suppuration occurs r-irely and vwth the subsidence of symptoms the 
cord returns to normal but occasionally a small residual nodule of thickening 
remains may cause stenosis and may be the explanation of more cases of 
obstructu e sterility than is generally supposed 

Diagnosis and treatment — ^The diagnosis is easy Pam tenderness swelling 
along the cord and the occasional finding of nodules especially if there is an 
alreads knovvn infection of tiie vesicles at once establish the nature of tiie 
lesion 

The usual methods of support and local applications will nearly always 
produce a rapid relief but if the case should go on to more sev ere manifests 
tion‘« incision and drainage may be required 


ORCHITIS 

^tio[ogy Orchitis is nearly always secondary to some existing infection 

and occurs at all ages Alost frequently it is a metastatic lesion and some 
tunes affects both orgms sirouJlaneously It is less common than epididymitis 
and IS usually derived from the blood stream during the course of acute 
fev ers or less often by an extension from a near by epididymitis 

Orchitis has been described as occurring during many of the acute exan 
themata such as mumps typhoid typhus scarlet fever smallpox measles 
influenra etc (Alorson 1942) and occasional cases have been noted during 
endemics of the common cold as well as resulting from metastases from the 
usual foci of infection Of all these mumps is the most common and the best 
Lnowncause I8percent ofcasesofronmpsdeveloporclutis and it is noticed 
m such that the right testicle is rather more frequently attacked than the left 
1 few case> of primary testicular mumps are on record occurring at the specifiei! 
incubation period no parotid lesion being discov ered 
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In some cases of epidicljmitis the inflammation spreads back to the testis 
either bj the region througli "which the spermatic tubules pass from one organ 
to the other or b j w ay of the lymphatic network "w hich surrounds the organ 
Trauma is another cause of orchitis but owing to the high mobility of 
the testis it usually escapes severe injury though crushes bruises and pene 
tratmg u ounds occur occasionally and may become septic 

Symptoms and signs — These are pain and tenderness in the scrotum 
^hich may be of an excruciating character may radiate along the spermatic 
cord into the groin and be felt m the back or lower abdomen occasionally 
the abdominal function may be sufficiently disturbed as to suggest the onset 
of acute abdominal sepsis The testis becomes swollen and exquisitely tender 
owing to the high pressure set up by the products of inflammation within the 
unyielding sheath of the tunica albuginea Sometimes the inflammation 
may spread through the tunica albuginea and mvohe the scrotal tissues 
which become red and slightly cedematous a small hydrocele of I to 2 oz in 
amount often collecting m the early stages 

If the scrotum is opened it aviII be found on direct inspection that the testis 
is a somewhat deeper blue than usual due to the blood engorgement seen 
through the white glistening albuginea which may be studded with punctiform 
hajmorrhages as described by Bierberbach and Vibber (1933) 

Course and complications — The congestion set up by the septic exudates 
etc inside the fibrous sheath of the testis greatly raises the pressure within 
the organ and unless this tension can be rehe\ ed at a reasonably early period 
subsequent destruction and atrophy of the delicate testicular substance is 
more than likely to ensue Again fibrosis and contraction after inflammation 
which althoi^h not so immediately destructive as the initial acute lesions may 
ultimately obliterate the sperm bearing elements 

Single or multiple abscess formation within the testis is rare and only a few 

but occurs most frequently in the 
to the slon nf ru *^“1 *^cntely inflamed and purulent testicle adheres 

DeSh ™ T ® and the testis may be extruded 

thedf8ease^rol^^?luc^I^''’'’^i“““^'^ of orchitis itself though 

S thrSicWl, ih \ The chief danger is atrophy 

Smon than of sterility and to be more 

testes seen m lator lif ^ Perhaps some cases of small atrophic 

Diagnos sdm, ' "’a 1™8 forgotten orchitis 

discofe ™ot a^Mutei; “f ‘^e scrotum and the 

unaffected Cases of Lufp It t epididymis remaining relatn ely 

orchitis and it mlv be imnosttw torsion may be easily mistaken for 
of torsion hoiieve^^ usmdlvTo^' *“ differentiate between them The onset 
slight physical effort in an r.*i, "dhout warning and perhaps after some 
inflammation e!e^atlon of thp healthy young subject In cases of 

remain unaffected also torsion cases 

As a rule however f symptoms 

case unless the condition is rtt I the testis reveals the nature of the 

ness tint tapping vmU not alSIw “ hydrocele with a wall of such thick 
If after cireful cons^rL?, testicular palpation 

condition of the scrotum anv facts and a close scrutiny of the 

best to incise the scrotum so tw "Praams as to the exact condition it is 
being ov erlooked m ith the ,!.!i’^ ‘ r danger of a case of torsion 

‘6 nsk of subsequent atrophy Cases of partial 
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torsion Mith correspondingly mild symptoms may be extremely difficult to 
elucidate 

A M ord must be added concerning the so called “ traumatic ” orchitis 
After a severe blou on the testes there may be an appearance of an acute 
infection uith suellmg and tenderness although no mflammation is present 
In the early stages there may be profound shock, w hich is occasionally fata! 
The apparent septic eflecta are due to hsmorrliages, single or multiple , these, 
bj rapidly raising the pressure uithm the sheath of the testis, cau«e the 
extremely se% ere nature of the symptoms but give rise to no ev idence of toxic 
absorption The pulse may be raised by the shock but the phenomen.a mil 
remain strictly localized unless the condition is neglected and sepsis should 
arise subsequently 

Treatment — If a definite case of early orchitis is diagnosed it should be 
treated at first bj the use of anwlynes, the local application of heat, elevation 
of the scrotum, etc , exactly on the same lines as when dealmg with a case 
of acute epididymitis In most cases resolution occurs rapidly m a day or 
tuo, but eometiipes symptoms persist In those instences vhich fsii to 
improve within a reasonable time the scrotum should be opened bj' a small 
incision and tmy elita aliould be made into the tunica albuginea to relieve 
the tension within the testis The incisions m the covering of the testis should 
be limited and closed by single catgut sutures, to avoid any’ risk of hernia of 
the testicular substance, which is, however, less likely m inflammatory cases 
owing to the matting of the tissues by the mflammation In all cases of 
infection of the testis careful watch should be kept for the formation of pus, 
which should be evacuated promptly 

H L Attw ateb 
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CHAPTER LXIV 


INFLAMMATION OF THE TUNICA VAGINALIS 
HEMATOCELE 


HYDROCELE ; 


INFLAMMATION OF THE TUNICA VAGINALIS 

Tf-^TIOLOGY — The tunica \aginalis like the other serous membranes 
has a % isceral and a parietal layer and is lined by a flattened epithelium 
'^■*^having a subserous layer of connective tissue m which are lymphatics 
blood \essels and nerves It possesses the lowest rate of absorption of all 
the serous membranes a property which contributes towards the collection 
of fluid w ithin its ca\ ity under various conditions Whilst the visceral layer 
forms a close investment for the testicle the epididymis and the commence 
ment of the ^ as deferens the parietal layer which is closely applied to it exter 
nallj forms the serous sac the whole lying within the loose areolar tissue of 
the scrotum 

The tunica vaginalis is prone to be attacked by all such septic processes as 
epididj mitis \ asitis and orchitis by septic conditions of the scrotal integuments 
or bj penetrating wounds Also it is one of the serous membranes of the bod> 
and is liable to be involved m any of the diseases which attack those particular 
membranes (serositis) 

Symptoms, signs and course— The inflammatory symptoms are pain and 
swelling and are usually impossible to separate from those caused by the 
inflammation of the organs in the immediate vicinity Also as the tunica 
vaginalis is derived from the general peritoneum and is similarly innervated 
m addition to the local swelling pain and tenderness symptoms may be referred 
to the abdomen and sometimes suggest the presence of an abdominal lesion 
Owing to the inflammatory exudation and the retardation of absorption 
fluid often collects within the cavity of the sac and forms a hydrocele These 
hydroceles being initially of septic ongin may remain serous become purulent 
and form abscesses or pass into a chronic stage w hen infiltration and thickening 
of their w alls may occur as time passes In extremely chronic cases the w alls 
have been found to contain plaques of hyaline induration and calcification 
Adhesions may also occur between the parietal and visceral layers causing 
loculation and much irregularity of the cavity IMasses of debris formed of 
degenerate pus or epithelial cells fibrin or bits of necrotic tissue may be formed 
and cause nodules m any part of the tunica vaginalis often embedded m the 
\ isceral layer o\ er the epididymis or lying loose within the cavity Scarring 
and matting of inflammatory fibrosis o\ er the surface of the epididymis and 
testis may set up pressure effects and lead to the obstruction of the seminal 
tubules and even to atrophy of the testis 

Diagnosis and treatment — Pam swelling and the discovery of fluid sur 
rounc mg the testicle and epididymis are sufficient evidence of an inflammation 
o le unica \aginalis but as it shares m the inflammation of any of the 
neighbouring \iscera epididymis testis etc it is impossible to distinguish 

■ Is innamcd conthtion from that of It, neighbours 

treatment m the acute cases should be directed towards the underlying 
causes In chronic cases with thickening of the sac the deposition of fibrous 
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masses etc , treatment may need to be surgical, as pointed out by Lopez 
(1029) and many other authorities The fibrous formation should be dissected 
avay as far as possible, the contents of the cavity should be evacuated and 
the thickened vail of the sac should be removed on the same lines as vhen 
dealing with the hypertrophied sac of an ordinary hydrocele 

Hydrocele of Infective origin — ^It has been noted alreadj that any inflamma 
tion w Inch affects the serous layer of the tunica vaginalis may dimmish the 
normal rate of the absorption of the fluid and lead to its accumulation The 
amount, though usually small, can be demonstrated m many cases, if carefully 
sought for and may be anticipated in any case of epididymitis, orchitis etc 
Torsion of the testis and mote rarely strangulation of the embry ©logical rem- 
nants — the so-called hydatids of Moi^agni — ^may also be attended bj the pre 
sence of small hydroceles 

If the infection, which is the cause of the hydrocele, comes from a distant 
focus by metastasis, as may occur in the course of acute fevers or local septic 
foci the causative organism can occasionally be demonstrated m the fluid 
of the hydrocele 

Epidemics of hydrocele have been reported from the tropics from time to 
time and the condition may also follow infected wounds of the scrotum 

Si 'rPT03is, siGys akd course — The patient usually’ complains of the sudden 
onset of tenderness and pam m the scrotum, perhaps sharp m character, or he 
may describe a sensation of “ something giiing way ” at the commencement 
of the attack On examination of the side of the scrotum involved, it wil! 
be found to be enlarged, and careful palpation may’ reveal the presence of a 
small collection of fluid Often such a hydrocele is painless and usually contains 
less than 100 c c of fluid, though larger amounts have been noted occasionalh 
and may rarely be sufficient to push upwards along the spermatic cord Though 
both organs may be affected simultaneously the condition is most often uni- 
lateral and IS frequently observed on the left side Slight cedema of the scrotal 
integuments, and also of the penis, may be noted, the tissues being thiclkcned 
and soraew hat bogey m character 

Pathologically the infection first causes inflammation of the serous surfaces, 
which become red the subserous coats become mvohed, and the two layers 
of the sac may become adherent to cacli other and to the tissues and skin of 
the scrotum If the hydrocele becomes converted into an abscess cavity , the 
pus may burst through the mlberent areas and either lead to spontaneous cure 
or to the formation of sinuses. 

The fluid produced in acute hydroceles mav be cither serous fibrinous 
or purulent Analysis of such a serous collection in the early stages rei cals 
a clear amber fluid having a specific gravity of 1020 to I02o, and containing 
4 to 6 per cent of albumen, some fibrim^en, a little cholesterm and perhaps 
a small amount of glucose The flmd differs little from the usual contents of 
a chronic hydrocele Inflammation, however, rapidly leads to its turbidity 
owing to the presence of bacteria, pus, epithelial cells, etc Red cells may be 
present occasionally and may be sufficient to cause visible blood staining of 

These small hydroceles usually dKappear as the causative lesion subsides 
and leave no trace of their presence, but m some 10 to 20 per cent of cases 
thev become chronic and may cause thickemng of the sac of the hydrocele as 
time passes making accurate investigation of the testis and epididymis by 

loation difficult They are liable to occasional acute or subacute attacks of 
Sflammation which may lead to Joculation sinus formation, etc 
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IS too forceful or too prolonged from mstrumentation per ijrethram from 
miunes sustained during surgical operations Infection of the bladder ma\ 
also result from a variety of operations on the pelvic organs lor example 
m repair of the pelvic floor hjsterectomj and excision of the rectum 

CANGES D. THE BLADDER WAEL Bs from generalized sclerosis growths 
and diverticula all tend to encourage cystitis either by lowering tissue resist 
ance by giving rise to residual unne or by causing a breach in the ^ esical 
mucosa Alterations in the bladder wall also play a part in cases with lesions 
of the nervous system which have led to paralysis of the vesical musculature 
FoREIG^ BODIES — ^ esical calculus and objects w hich have been introduced 
per urethram or by some other route encourage infection by w ays other than 
the production of trauma 

Determining causes — The bacteria — ^The causal organisms are numerous 
but the coliform hacdlus is the most important It is the commonest it 
persists for the longest time and is the most difficult to get rid of In their 
order of frequency the other more important ones may be arranged as follow s 
staphylococcus proteus bacillus streptococcus and the gonococcus 

Rarer organisms are typhosus bacillus diploeoccus of Frankel diplococcus 
of Fnedlander pyocyaneus other undetermined bacilli and the micrococcus 


urcT 

These different organisms can exist alone or seyeral be present together 
On the other hand they can vary according to the stage that the cystitis has 
reached the origmal organisms givung place to others m due course If hoyv 
ever repeated observations are made on a senes of cases a variety of findings 
may be revealed as follows — 

The colon bacillus persists throughout with a considerable variation in 
the flora caused by other bacteria the colon bacillus is entirely replaced 
by other bacteria agaui the colon bacillus after being entirely excluded 
by other bactena returns at a later period In contrast with the behaviour 
of the colon bacillus is that of the streptococcus this organism after appearing 
m the bladder urine tends to disappear spontaneously As for the staphy lo 
'’occus it tends to come and go apparently m a struggle with other organisms 
Pyocyaneus on the other hand has the capacity to oyerwhelm other organisms 
and to remain m sole occupation for a period Fmally it may' be said that the 
state of the flora is more unstable m the early than in the later stages of an 
infection 


Cystitis is quite mdependent of the reaction of the urine because m infec 
tions yvith colon bacilli gonococci or organisms which do not decompose urea 
the reaction is acid and in infections due to urea sphtting orgamsms the urme 
13 sometimes acid and sometimes alkaline It is not possible to know yrhat 
ty^es ot organisms are present merely from observations on the clinical features 
ot a case 


FOCI— In both sexes it may be said briefly that 
IS- genital organs or the urethra are the commonest causes 

initiating lesion is quite inconspicuous and must be 
cervix m the female (Fig 339) the prostate and 
constanth in'lv T posterior urethra m both sexes are 

with cystitis localities which harbour foci which are associated 

Tn the fpTTial^in ,.L ^ commonly mdeed m the posterior Urethra 

♦Lftco "hom cystitis occurs much more frequently than in the 

male— these appear as granulomata m the form of hillocks^or poljTji oommonlj 
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(li-it ribijtrd nt an% point of ctreiimfcrcnce m the posterior urethra and generalK 
m the \icintt\ of tlie mtornat urinan meatus (tigs 340 to 358) 

In (he malt the intlanimator} changes in the posterior urethra are com 
inotm «ccn to m\ol\o tiic pto-^tatic sinuses tfie \erumontanum in addition 
to thange-, nearer to t}ic internal unnar} meatus Chronic mflimmatorj con 
ditions ituoKinp tlio more anterior parts of the urethra and even the vulv® or 
preputial sac j>h\ an equally important 
put m prcdi posing to cvsIiIh 

^\hft!le^ the uretlirnl infection is 
j ninanls nn acute one or a chronic one 
'vhieli lia*. become acute the mflaniina 
iioii fjuieklv involves the whole bladder 
if atulc evstitis occura In the chronic 
firms however nnv extent of infection 
nnv le present from the whole bladder 
t » i mall area on tiic front of the trigoiio 
Routes of invasion— Titr moon sTnrin 
unilouiitediv carries infection to the Idaddor 
in tlie course of hucli general infections as 
niflnenrn ami tv phoid fev cr 

\tv Ttit iwinivTics from the internal 
mtais or tlie urethra Mv own exjicri 
ntal worK suggests this Infection of 
I * uterine cervix or vagina must lie con 
I iered foci of infiction which rommonlv 
imolvo the bladder 

The pchic cellular tissue often becomes 
widclv infictoil IVoni some adjacent focus 
uid evstitis can an e from this source 
I vperimcntiillv the injection of micro 
igini m> into tlie extrapentonca! tissue 
li > profhtces cjsfitis 

I otli cxiKnmentallv nml chmcaH> jt 
has Ictii proved that infection can spread 
fr 111 tie rectum to tlic bladder I ha\c 
noticcdt he rapid onset of cistitis follow iii" 
the injection of li'cmorrhoids with carbolic 
icid Cuturi (I')IO) has proved experj 
jucntallv that tuberculosis pas5»es from 
tl e rectum to tiio bladder b> waj of the 
Kmjiiiati s 

IroM THE VRETimv — ^This IS a common 
route h\ winch invasion occurs In order 
for infection of the bladder from the 
uri-tiira to tahe place it is not sufficient that organisms merely are present m 
the urethra for thej exist iicrc nonuallv These can ereti be carried into the 
bladder on instruments pasted per uretliram without causing cystitis It is 
true however that organisms introduced into the bladder on an mstrament 
can cau'C evstitis but the onset of inflammation m these circumstances is 
probablv due to the fact that they hare a greater virulence than those 
Inbitiialh resident in the urethra or that trauma has occurred 

In the female the short urethra opening into an area which constantly 
harbours organisms undoubtedly has a beating on the greater prevalence of 
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cj stitis m this sex The latter condition occurs much more commonly ithout 

catheter insertion in the female thin m the male .i . 

Cjstitis following instrumentation does not necessarily mean that the 
organisms have been introduced in this way A commoner cause is the stirring 
up of infection already existin^— often in a latent form— m the posterior 
urethra the prostate or at the internal urinary meatus 

From the ureter — \\hen the kidney becomes infected from tlic blood 
stream there seem to he special opportunities for the bladder also to become 
inflamed from the organisms carried there by the urine Hut there is a difTcrencc 
of opinion as to whether this commonU occurs It is a sound \ieu that tins 
method of causing cystitis is unusual and that it is unlikely to occur unless 
some state of the bladder exists which predisposes it to infection Certamh 
experimentally it has been repeatedly shown that organisms of different kintl-* 
injected into the blood stream usually pass through the bladder without 
setting up inflammation The Jiighcr Jndrogenion concentrations of the 
urine which tend to he bactericidal probably play a part m discouraging 
the onset of cystitis from organisms which may chance to be present but 
m contrast with tins fact Inctena can jirolifcrate m the urine witliout setting 
up cystitis 

The bladder commonU becomes infectetl from the ureter by an extension 
of the inflammatory process from the wall of the ureter directly to the 
bladder The most striking example of this process occurs m connection 
with tuberculosis 

As A RESULT or SOLUTION OF CONTINUm OF THE BLVPPER W ILL— TlllS 
may occur in such conditions as vesico intestinal fistula tubo xesjcal fistula 
and appendiculo vesical fistula But here as in connection with the ureter 
if the bladder is not in the state of a soil prepared to rcccixe the seed the 
organisms will pass harmlessly through 


PATHOLOGICAL ANATOMY 

Acute cystitis — Macboscopical appearances — The infection generalh 
involves the whole extent of the vesical surface Sometimes one sees the 
inflammation limited to a small part of the bladder especially is this tlie case 
when the inflammation has spread from a focus adjacent to the bladder 

It is as a result of cystoscopy more particularly tliat macroscopic changes 
have been studied By this means it is possible to identify fairly clearly tlie 
ditterent lesions according to the intensity of the cystitis Some of these are 
constant and others are present only in certain cases makint' it possible to 
establish the relationship between the condition of the bladder and the clinical 
leatures of the case 

and sho»s Uself m tho initial stages bt the 
number and size of the blood vessels visible m the mucosa 

stavt The Le* “"r ® “ E™eralized redness of the mucosa as the nevt 

S annarem lb”? I f ““■“Pnmed by a thickening of the mucosa u hid. 

of the distensmn fhe cystoscope as a loss of capacity to expand as a result 
sLumt the rnese W"' ■" fnWs instead of bemg smooth 

Tal! SLs oartTSie " hen the enlirl bladder 

cystitis and there “ 'nflammation the condition produced is called interstitial 
TllLe are othel nb'^ of the bladder 

reddish rounded sem. transTucSt^d “ 

of the mucosa as the condrtio" tends rS 

“on tends to disappear the bullre shrink into small 
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't ittcred \ ccic)es sometimes instead of vesicles there are pustules which are 
m fact «ubepithelial abscesses Tliese pustules after rupturing show small 
ulcerating areas of different sizes and depth An abscess may form in the 
bladder \nll m connection with ejstitisat anj depth and when such abscesses 
rupture into the bladder the\ gi\e rise to areas of ulceration which necessanlj 
\ar\ in appearance Sometimes the ulcerated area is surrounded bj cederaa 
^ueli a lesion inaj easi!3 be mistaken for a neoplasm 

In certain cases of prolonged cystitis proliferating granulations whicli 
bleed eisi)\ ma\ beob«ened In other cases small subepithelial hasmorrhatres 
ire to be seen as bright red pitches On the surface of the mucous membrane 
lifirmous purulent or pseudomembranous exudates are sometimes seen 

MiCROSCOnciL APPEiRANCBS — In the earlj phase of acute cxstitis the 
pportimities for histological investigation have necessarily been limited 
Information on this, subject has been obtained from pieces of tissue remoied 
)n>m the bladder w ill during operations the necessity for u Inch rarely occurs 
In the earlj stages there is dilatation of capillaries migration of leucocytes 
inhUntion of cellular tissue with lymph and white cells but the epithelium 
rciniins intact 

In 1 further stage the epithelium desquamates as the infiltration of the 
undcrhmg tissue increases This process may go on to abscess formation 
I j a single locality or may involve a wide area The purulent process may 
t oated in any of the laiers of the bladder wall 

In some cases the mucous membrane may be covered with a false membrane 
l li consists largely of fibrin with entangled pus and epithelial cells In 
tit more severe eases pieces of slough from the bladder wall are included m the 
membrane 

In more severe cases still the whole of the vesical mucosa — sometimes even 


the mu‘.eiilar coat — is encrosched upon making the condition a OA'^oI^B^ous 
( \sTiTis This results in a slough repre!»entmg a mould of the vesical cavity 
nnil made up of the different lay ers of the bladder wall — mucous submucous and 
til Nciihr which to some extent have become separated from each other 
n I infiltmted with newly formed connective tissue cells with only occasional 
Iciwocvtes the norma! tissues appearing to be in a process of degeneration 
Once this «lougli is evtnided the inlenor of the bladder is formed by the mus 
culir wall and it is possible for the patient to recover the exposed surface 
m due course becoming covered with scar tissue and epithelium with a con 
venueiit loss of elasticity of the vesical wall 

Chronic cystitis — As a rule chrome cystitis ultimately involves all the 
colts of the bladder with a resulting increase m thickness whicli may amount 
to sev eral centimetres This geneiallv results vn a loss of bladder capacity and 
a Ic'-ieninf' of the power to expel the unne The bladder tends thus to become 
Mimew hat’fixed The latter change is sometimes apparent when the bladder 
IS opened above the pubis , , , , 

riiE uccosA Often the full extent of this coat is mv oh ed although the 

inflammation may be localized to the bladder base The coloui becomes 
reddish but of a less intensity than that of acute cy stiti-, 

At first there is partial desguaTnalton of epilhehum, but with time the whole 
depth of this structure may disappear In the early stages the infiltration of 
the submucosa with round cells is replaced by fbrou Ussue which tends to 
obliterate blood vessels 

In old standincr cases of granular eysMis at certain places the surface 
instead of beincr smooth becomes ennUed like morocco leather or there 
n iy be actual vegetations which are small or large <essi!e or filamentous 
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projections -which maj then be descnbed as vegetant cys itis The prolifera 
tions are composed of cellular tissue infiltrated with rouna cells and capillary 
loops which ha\e their origin m new vascular formations m the submucosa 
H(tmorrhages into the core of the granulation are common and explain the 
bleeding w hich occurs m this type of cystitis 

■ibicesses occur and give rise to ulceration when they rupture but these 
ma\ be seated at anj depth in the bladder wall and be responsible for sclerosis 
m due course As in acute cystitis necrosis with sloughing may supervene 
hen such a slough is superficial it is called a false membrane 
Calcareous deposits may occur on ulcerated areas and give rise to the 
condition known as incrusted cystitis The deep surface of the crust consists 
of necrosed tissue w hich becomes less as the phosphatic deposit becomes more 
abundant towards the free surface Deep to the plaque is a zone of cellular 
tissue with colonies of organisms and thrombosed vessels deeper still is the 
submucous or muscular coat which is infiltrated or sclerosed 

Inflammatorj lesions of the epithelium can m due course give rise to 
cystic cystitis and to gland like structures which warrant the term glandular 
cjstitis The cysts are generally about the size of millet seed but may be 
larger In due course they may be replaced by smooth patches of epithelium 
riica occur most commonly on the trigone but may appear on the mucous 
surface of anj part of the urinary tract Microscopically the epithelium is 
found to he normal m places and m others to have suffered superficial desquama 
tion In the deeper part isolated areas of epithelium are seen some of which 
are cystic and contain clear or yellow fluid 

Glandular cystitis is characterized by invaginations of epithelium into the 
mucous and submucous tissues It is met witli in all parts of the bladder 
Tlie crypts which are so formed may penetrate as deeply as the muscular 
coat Some of these structures appear to be entirely separated from the epithe 
Inl surface They contain a homogeneous substance mixed with desquamated 
emtheli'il cells Ilie cells of the glands appear to have taken on the functions 
of mucous secreting glands which are tubular or racemose and some of them 
open by excretory cinals on to the surface of the epithelium 

It seems that the method of formation of the two varieties of cystitis — 
gHndiihr and cystic — is the same the difference arising from the transforms 
lion of vesical epithelium into mucous cells 

Anotlier change is that the epithelium becomes thickened and stratified 
lorming smooth bluish white plaques of leucoplakia These are always 


them 


presents the well known changes of inflammation 
teedmf’ of the inflammatory process pro 

anil cCsiir ^ pus formation and sclerosis In glanduhr 

evsts which fr. chumps of mucous secreting glands appear and give rise to 
Vl, Ir, /f ’ on the mucous surface ^ ^ 

trnnhv In ^ earlier stages of inflammation there is hyper 

mvUion of this coat f succeeded by fibrosis The c\ entual 
pciiiient irnnairmpni^ fibrous tissue results in muscular atrophy and con 

►om.-t,n,o,,Lct«cafdc"ptaBthi?™4'' ”="'‘“"’8 glandular cjal.t.a 

n.oAtablVaUakc,r''k‘1kaT,"m7lI" '“''g this coat .a 

results in fibre fatty adhesions between the bladder 
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anil adjacent structures and maj result in a considerable extra thickness beine 
added to the bladder wall 

\\ lien the fibrous rather than the fatty tissue predominates the bladder 
will becomes hrpeh fixed and incapable of distension Alternatuelj there 
ma\ be pcnc\stitis with localized or diffuse abscess formation 

All the \e sels and ner\cs in the area are involved in the fibrosis as shown 
li\ the in\ asion of at least their outer coats bj fibrous tissue 


SYMPTOMS AHD SIGHS 

Although these are often more intense in acute than m chronic cjstitis 
vet (here are certain cases of chrome cystitis which cede nothing m this respect 
to tiic more acute ones In these circumstances there is no important object 
m trvmg to deal with the two classes of cases separatelj There are four 
principal svmptonis pam frequency 
pvuria and h'ematiim 

Pam IS acute m proportion to the 
‘•event} of thecvstitia In the mildest 
evses it mu} be almost absent It begins 
just before nncturition starts and the 
urge to micturate expresses itself as a 
j ainfid sonsatjon This exists through 
< lit niictuntion and is aggravatcil as 
tic act finishes sometimes producing 
a tenesmus which is rectal as well as 
vtsicnl The patient may assume ab 
normal positions while the pam is at 
Its height The pun often jiersists 
after micturition is finished and creates 
the impression tint the bladder is 
nft empt} and provokes further con 
traction of the abdominal muscles 
fietween the acts of micturition there 
IS sometimes a generalized discomfort 
in the pubic and suprapubic regions in 
the anus the perineum and along the 
jicnis 

Frequency of micturition is more pronounced m tl e dij than during the 
nif^ht and is present m proportion to the intensity of the cjstitis The urge 
to'micturate niav occur ev erj few minutes or at intervals of an hour or more 
tins nmy result in urethral prolapse (Fig 540) In the worst cases the desire 
to jnictiirate mav be incessant giving the patient literally no rest The desire 
to jiass water maj be so marked as to amount to incontinence Recumbency 
floes not neccssarilv ease the frequency m fact it may make it worse 

Tliere is no doubt that the frequency of micturition is often exaggerated 
)\ polyuria which the cystitis produces by its action on the kidney The 
relationship is apparent from the fact that flie polyuria lessens as the cystitis 
subsides Other influences may cause the frequency to vary from day to day 

Pyuria Ftcept in certain cases of anterior tngonitis pyuria is never 

al bent It varies with the intensity of the i^stitis It may be very slight 
producing only a suspicion of cloudiness of the urme or it may be so marked 
as to render the urme completely turbid which soon forms a deposit on standing 
W lien tlie urme is passed into three glasses the turbidity is at its maximum 
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m the third one Except when cystitis is accompanied by abscess formation, 
the quantity of pus is not so copious as often comes from the kidney in 
pyelonephritis 

Hsmatuna is not constant though frequently to be noted usually there 
are present only a few pieces of blood-stamed debris in the urine or a few drops 
of blood are expressed at the end of micturition On the other hand, the whole 
specimen of urine may be deeply stained with blood Bleeding may be suffi- 
ciently prominent to justify the term “ hiemorrhagic cystitis,’ which is seen 
sometimes m bad cases of cystitis with gonorrhcea and m acute cases due to 
the colon bacillus In bad eases the most gentle intervention with a catheter 
or \ esical irrigation may produce this symptom 

Debris of different kinds may appear m the urine fibrin, false membrane, 
small sloughs phosphatic sand or gravel Incrusted cystitis may cause the 
presence of phosphatic debris m the urine to be a prominent feature As a 
result of decomposition of sloughs the urine may develop an extremely oflensn e 
odour , this is encountered m particular m the presence of new grow ths 

Retention of urine as a direct result of the cystitis may manifest itself either 
as complete or as incomplete retention 

Ikcoaiplete RETENTION IS demonstrable m finding varying quantities of 
residual unne on catheterization, even though there is no appreciable obstacle 
to micturition and may be due to a reflex interference with vesical contraction 
towards the end of tlie act of niictuntion , in fact, at the moment when the 
pam accompanying micturition reaches its maximum The lack of resiliency 
of the bladder w all due to cystitis, may also be a cause of retention 

Complete retention can be produced m the same reflex way, but is gener 
allv due to an associated obstruction either at the bladder neck or m the urethra 
Whether the retention is complete or incomplete failure to empty the bladder 
of infected unne undoubtedly encourages a further degree of infection which 
may manifest itself in the onset of further infective complications 

The general condition of the patient may become very bad as a result of 
cystitis especially from want of sleep from the pam and frequency of mictun 
tion It is important to remember that the onset of fe% er with cystitis means 
that some infective complication has supervened, perhaps of the kidneys, 
the prostate or the pern esical tissues, or it may be a general sy stemic infection 
and instrumentation — Vaginal rectal or suprapubic pressure on 
the bladder will produce tenderness and a sharp pain can often be elicited at 
the neck of the bladder if it is pressed against the pubis 

On passing an instrument per urethram pain is usual the moment the 
posterior urethra is entered this is because this locality is commonly the seat 
01 inttammation as well as the bladder This sensitivity is equally noticeable 
as e ms rument passes over the bladder neck and perhaps less so when it 
comes in contact with other parts of the vesical mucosa An inflamed bladder 
! to attempts at distension by the injection of fluid and there 

Totnm nnt Capacity as a result In the worst cases the bladder will 

tbit ihf. KU cubic centimetres , it is often to be noted, how ever 

to accumulate ^ injected fluid than of unne which’is allowed 

can<Sv^is°S^tl'?’! examination is quite impossible where the bladder 
examinatioTfi<i f®duced as a result of the inflammation This method of 
IS impossible and^^l'n^ Jn due course m all cases of cystitis The examination 
earned out onK afEr ^ undesirable m bad acute cases and should be 
sacral ana?sthps!a ma symptoms ha\e subsided General, spinal or 

sacral arucsthes.a may be necessary, but often a local anaesthetic will suffice 
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Irrigation must be earned out uitb the greatest gentleness running m the flui 1 
as slawjy as possible and taking care not to distend the bladder and not to 
allow It to emptj completely dunng the washing out process There is a ereat 
variet} of changes to be noted bj c^stoscopj m cystitis 




These appearances differ acconling to tl e stage that the inflammation 1 as 
read ed especiallj in regard to «lcU ent I as attained its maximum or uhetl er 
it IS subeiding The changes may imohe the wliole or oni\ a part of tie 
bhclcler T/e partial ksiot s nnj be not onh in the a iciniti of the nech (hig-* 
^{41 143 and J43) but in nn} other part of the bladder The 1 nowle Ice of 
tl) fact 13 of first importance in avoiding confusion between n jatch cf 
(cdeuntous ostitis and a new growth 
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It IS common to find the inflammation localized to the front of the trigone 
and internal urmarj meatus m cases of mild chronic cystitis nith ittle or 
no pus m the urine At the internal urmaiy meatus hillocks or polypi are 
often to be seen disposed around the circamference (Figs 34fi-349) and are not 
unusually accompanied by similar changes m the posterior urethra especially 
m the female It is necessary to have the patient in the lithotomy position 
to examine this locality to the best advantage 

Congestion is the commonplace lesion of cystitis In an early stage it is 
charactenzed b> an increase in the number and size and the blurred outlines 
(Fig 132) of the blood vessels which are visible on the mucosa A further 
stage IS that the raucous surface becomes uniformly red When the infiam 
mation is \ erj acute there is thickening and loss of extensibility of the bladder 
wall and the \esical mucosa lies m folds 

Sometimes there are loeabzed inflammatory swellings on a reddened 
background or in a bladder only slightly inflamed During the period of 




Fig 3t5 


Cystoscopic view showing inflam 
mfttory bullsc and fibrinous debris 
on the bladder \\all 


subsidence the redness often disappears in patches so that red and pale areas 
are to be seen side by side (Fig 132 Nos 8 and 10) 

Patches of petechue are often noted (Fig 372) occasional!} thrombi are seen 
(Fig 344) other lesions may or maj not be present with any of the aboae 
(Edema generally as a localized area of serai translucent pink bull® (Fig 
this condition subsides the oedematous area becomes smaller the 
bull® shrink in size the colour fades and one sees a few small scattered 
pinkish nodules 

Bullous cedema exists not only in conjunction with cystitis but also in 
relation to neoplasms infiltrating the bladder wall in which case it is due to 
circu a oiy changes caused bj the growdh It is also seen at a ureteric orifice 
w en a stone is impacted there also when an extra\esical growth or inflam 
matorj mass becomes adherent to the bladder wall 

congested areas bleed very easily and the loss of blood maj 
cystitis ^ coming from a number of adjacent points — hcemorrhagic 

\Mien simple cystitis gives nse to an abscess m the wall of the bladder 
a large number of small yelloutsh -pustules confined to a reddened area may 
be seen bucli an appearance may raise the question of tuberculosis The 
abscess maj take the form of a large reddened projection surrounded by oedema 
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or if the abscess has discharged there may be a centrally placed area of ulcera 
tion The latter appearance ma^ create a difficulty m excluding carcinoma 
Sometimes onlj A\hen the bladder has returned to normal is the diagnosis 
certain although the rapid course of events if abscess is present should enable 
one to exclude carcinoma 

Ulcerations maj occur uith a variety of features m cases of simple cystitis 
In some appearances maj strongly suggest a tuberculous condition and it 
nia\ not be easy to come to a proper decision on mere eystoscopic 
evaimnation 

InJlamntafonj vegetations may appear m a variety of forms from small 
slender filaments to large fleshy projections as a rule they are not difficult 
to distinguish from papillomatous new growtlis because of the presence of 
ai« oented inflamuntorj manifestations 

Incriisintions result from ammoniacal decomposition of urine which leaves 
calcareous deposits adherent to ulcerated surfaces They appear as whitish 
or groi isii iihques of different sizes They are generally multiple but a single 
nia •< coienng an area projecting from the mucosa may simulate a stone 
Tiica arc not to he confused with masses of pus and other debris which are 
ci'-ih disturbed bj lavage nor with patches of leucoplakia which are more 
or !e«s flush with the surface 

4 shngfing portion of a tieoi>!asm may simulate a simple incrustation 
1 im ulcerated area of a neoplasm maj be tlie scat of an incrustation whicli 
i concealing the presence of tlie new growth Suspicion of something unusual 
m be aroused if there is a single incrusted area only for an inflammatory 
state in association witli ulceration generally ocems as multiple lesions 

Vrt (9 of fibrtnons tiebns (Fig 345) may be sufficient!} adherent to the 
mucous membrane to survive the lavage preparatory to the cystoscop} 
Portions of them are sufficiently ragged and light to move about in the fluid 
and thus to indicate the identitj of the mass U here there is continued doubt 
as to the nature of & mass repeated and vigorous lavage will generally reveal 
it>» lutiire 

false tnemhrane of a gangrenous cystitis is grey in appearance and floats 
m the fluid 

Radiography — Plain \ rays of the bladder region may show an area of 
incrustation as an irregular and mottled zone When the deposit is dense it 
mav give the impression tl at a calculus is present 

PlUboUths are commonly present in the true pelvis vs a result of chrome 

In cases of chronic cj atitis the cysfogram tends to show an irregular bl idder 
outline 

Types of cystitis— The course which cystitis takes vanes with the cause 
and the lesion w Inch supervenes jn the bladder The following are the principal 

cismis — There are three straightforward examples of this con 
dition cystitis complicating gonorrbcea cystitis following urethral instru 
mentation cystitis which develops suddenly and apparently spontaneously 

The svmptoms are usually severe and bleeding may be present sometimes 
m sufficient degree to warrant the term hiemorrhagic cystitis In due course 
all the sv inptoms tend to abate either spontaneously or after suitable treatment 

SuRveUTE CiSTiTis Thc symptoms m this type are less severe than m 

the acute condition but they are more persistent Cases of this group are 
due most commonly m either sex to a chrome focus of infection either m tlie 
genitals or the urethra They frequently have recumng acute attacks 
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Chronic cystitis — In these cases the symptoms go on indefinitely and 
are kept up by the presence of a chrome focus of infection m the genitals or 
the urethra or because of the presence of a vesical diverticulum, an unrelieved 
obstruction a renal infection a urinary stone etc The chronic course of the 
6>5 mptoms may from time to time be interrupted by acute attacks of infection 
At hrst the cystitis is maintained by one ot the causes indicated abot e, but 
sooner or later changes in the bladder wall begin to play their part in causing 
the sj mptoms to persist and to become more pronounced 

Chronic cystitis with acute symptoms— In these cases although 
chronic cystitis is present attacks of pam occur which are as severe as those 
experienced m the most severe acute cases and continue in spite of regular 
and orthodox treatment and warrant the designation intractable cystitis 



l-ic 346 

Lrethroscopic view of the internal unnary meatus 
The pressure of the fluid flowing in through the 
instrument has obIiterate<l all the normal Jolds of 
mucous membrane an 1 clisplays a number of early 
polypi (hillocks) jn a womon with urethro tr gonitis 


tuberculosis is excluded from this group yet there exist factors 
bladL^dTert 

inevitably causes changes in the bladder wall which 
cystic a^ glandulMcySf “ '"'"“tatinns abscess sloughs sclerosis 

as a^cause^ nf w (urethro tngonitis) — The existence of the condition 

described b/H«mann‘fl005r‘Th‘^ ™ probably first 

It can bo ihscnvo™^ (UDo) This is a common form of cystitis in women 
lesical mucosa is mite" because the 

an mllamed area wTieh ,1 fjnn “gns ot inflammation except that there is 
to the internal urinarj extent of the trigone adjacent 

so small that it ca^be Sv ‘ 'P i a‘ 

the lithotomy position overlooked unless the patient is oystoscoped m 

pregnMor'^in™ ost rasM“thy“?™*’“'™™'' SyO“eo>ogioal disorders and of 
1 b y ‘he postoriorurethra IS also the seat of inflammation 
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due course some of these changes tend to inv ol\ e the hole of the trigone or 
there maj be a sudden spread of acute inflammation to the w hole of the vesical 
mucosa If cystoscopj is earned out when the latter circumstances pre\ail 
the importance of the bladder neck focus may be obscured 

The -posterior urethra %n the presence of anterior tngonitis — Chronic inflam 
mator\ changes m the postenor urethra are exceedingly common in patients 
who suffer from chronic disturbances of micturition or uho are subject to 
attacks of acute cystitis In such patients anterior tngonitis is invariably 




appK especially to v. omen that these facts 

(Figs 346 to 358} “”7 of the following changes are to be seen 


' granulomatous areas of 

2 Ulcers 

thSnJface^ localized prominences projecting from 

4 Poljpi 

5 Cj sts 

of pin iKunts oozing pus hai e been seen as a rare condition 
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Sometimes tlicre is a generalized contraction of the wliole urethra m 
additKm to an\ of the abo\e changes 

Si/>n plains a}id signs — TJie most outstanding gjnii>tom is chronic frequency 
of micturition In the early stages it is more pronounced m the dajtiine, 
but in the old standing cases nocturnal frequency becomes a prominent 



Fjo 351 

Folyei in posterior uretlirn near internal 
iiTinarv meatus, in a noman aged 30 
auffermp from wrethro (ngonitLS 




FiQ 3o2 

tretliro copic vie» of ejsts m the 
j o>-terior urethra near the internal 
urinnri meatus , m a woman agnd 
suffering from iirethro tngonitia 
an I eemcal erosion {same eas<* a» 
Fig 339) 


FiQ 3o3 

Urethroscopie vien of numerous cj-gts 
in the posterior urethra near the 
internal uniiay meatus in a woman 
aged -10 suffering from urethro 
tngonitis 


feature alio Tliere vs often intermittent djsuria, generally terminal m relation 
to mictuntton In well established ctses there may be, some delay in passing 
uater and a few ounces of residual utrae An aching pain m tlie lower 
abdomen or pubic region as the bladder fills is not uncommon 

In about 10 per cent of these cases the utuie shows no signs of infection, 
and in the others the scanty evidence that infection is present seems quite 
out of proportion to the patient s sj mptoms which m due course, in the more 


692 


TEXTBOOK OF QENITO-OEINARY SURGERY 

chronic cases tend to include such constitutional manifestations as headaches, 
rheumatism nausea or occasional vomiting 

Gangrenous cystitis — This condition does not necessarily give rise to 
severe symptoms The outstandmg features are a foul urine, difficulty with 
micturition — even complete retention — and a poor general condition Because 
of the presence of partly or completely detached sloughs m the bladder an 
attempt to relieve retention by cathetenzation is likely to be unsuccessful 


COMPLICATIONS 

These maj arise m any case of cystitis and may have a profound influence 
on the outcome 

Ascending infection of the kidneys is the commonest complication and at 
once puts a graver aspect on the case The likelihood and importance of this 
complication are greater when chronic inflammatory changes involving the 
lower urinary tract are pronounced, especially when there is an obstructive 
condition present at the bladder neck or in the urethra 

Urinary fever is a grave complication and is most likely to occur in old 
standing urinary cases 

Perivesical abscess — Of local complications this is serious because it is 
difficult to recognize and to treat The abscess may open spontaneously into 
the bladder, but may continue to discharge pus for an indefinite period 

Gangrene involving the whole extent of the vesical mucosa and part of 
the submucous and muscular coats may give rise to a senes of complications 
Retention of urine is to be expected m the foregoing cases as a result of 
the impaction of slough at the bladder neck Pyelonephritis is also to be 
expected, and if it does not arise during the period of cjstitis it may supervene 
later from the obstruction of the ureters caused by the cicatrization in the 
bladder wall Finally the capacity of the bladder may be so reduced by 
cicatrization that incontinence of urine results 


This subject may well be considered from two aspects 

1 Whether cystitis exists 

2 The cause of the cystitis 

Whether cj^titis exists The diagnosis of the existence of cystitis is gener- 
a y a restively simple matter nevertheless confusion may occur, so that 
Ip misled, while some other condition may be thought to 

traiif of symptom ^ indeed other conditions which give rise to the same 

of clTsenmfnrt frequency, urgency pyuria and a certain amount 

svmntom*! mav P^ss water In gonorrkcea in particular, these 

"rth those due to cyst,t.s 

same Mmin tl symptoms are less pronounced than in cystitis of the 
Snna JsTot a ai.”?'?!*? « ”><>"= ™gBnt than frequent, the 

end the bladder obvious at the beginning and the 

examination is not reduced , and the prostate is tender on rectal 

of th“prostate’L™d coimcetion nith hypertrophy 

hand. It must not be forgotten if oussed On the other 

bwhten tnat cystitis and prostatitis are often associated 
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In tiomen certain affections of the neighbouring organs can cause frequent 
and painful micturition tumours and inflammation of the uterus , mflamma 
tion of the broad ligament and of the Fallopian tubes , displacements as a 
result of the stretching of the pelvic floor The freedom of the urine from 
patholoffical elements should cause one to consider the above-mentioned con- 
ditions ° Chronic inflammatory changes m the urethra m women are north 
special mention where granulomata or polypi may be present Normal urine 
and a satisfactory bladder capacity eliminate cystitis 

Neuralgia oj the bladder (cystalgia) is the term commonly applied to a 
painful condition which sometimes follows cystitis after the pus has disappeared 
from the urine In spite of the absence of pus a painstaking bacteriological 
examination commonly re\ eals the presence of organisms in the urine and 
a careful search by endoseopj of the region of the internal urinary meatus and 
the posterior urethra w ill generally reveal a chronic focus of infection Cer- 
tainly the fact that the symptoms generally follow cystitis indicates the likeli- 
hood that thej are caused by an mfecti\ e condition lurking in the neighbour- 
hood The term is probably more accurately applied in connection w ith the 
\ e&ical pains of tabes and reflex bladder pains associated with painful condi 
tions of the anus 

Vesical calculus without cvstitis may simulate cystitis, and a puzzling 
case will call for cjstoscopy, which will reveal the true state of affairs 

Valiqnant vesical neoplasm may suggest a condition of cystitis, and uncer- 
taintj as to the cause of the symptoms will necessitate a cystoscopic examina- 
tion 


Slone in the loicer end of the ureter causes symptoms indistinguishable from 
those of cystitis and both cjstoscopy and radiography may have to be em- 
plojed before the diagnosis is certain 

Certain changes in the urine — Phosphatuna in particular sometimes causes 
sjmptoms closelj resembling cystitis Chemical and microscopical examine 
tion of the urine and cystoscopy will make it clear what is the cause of the 
sjmptoms 

The cause of the cystitis — The diagnosis of the cause of cystitis is particularly 
important from the point of view of treatment 

The bacteriology must first be fully investigated Sometimes this line of 
mquirj will result in the discovery that what was thought to be a simple 
cjstitis IS actually tuberculosis 

Tlie cause maj be obv lous., as w ith oyatiias ta e.ftec the 

passage of sounds 

The cause may not be clear A painstaking search in these circumstances 
will be necessarj In both sexes the internal genitals and the posterior urethra 
origin of the trouble, and these sources maj easily 
infc t^ Urethroscopy may be necessary to establish the origin of the 


nr J.Lri* difficult to establish a cause for the cystitis 

unusual lack of response to treatment tuber- 
annliofl tn considered and all the necessary tests should be 

at first thnnJbl^* disease (see Tuberculosis) Quite a number of cases 

esemed dptPftmn u 6>mple cystitis are really tuberculous which have 

m the bladdpr ^ of fhe lack of characteristic lesions to be observed 

applied ^ ®>stoscopy, and because the proper tests have not been 


of C^v^mis f cystoscopy should be earned out m all cases 

o! cystitis In the female rather than the male urethroscopy often proves to 
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be oq\m!l\ important Tins applies particularly to cases where the symptoms 
ot chrome cjstiti-, persist while cystoscopy shows only slight inflammatory 
changes localized to the neck of the bladder 

Chronic cystitis w hich has produced oedema is not alw ays easy to distinguish 
from an infiUralinff carcinoma of the bladder When the change is very loc^ized 
it IS more likely to be due to carcinoma 


Certain cases of ahsceas of the bladder can also raise the question of car 
emoma so much so that it may be by no means easy to decide nhieh condition 
IS present It may be necessary to rerao\e a piece of tissue with rongeur 
forceps for microscopic examination before a decision can be made * 

Incrusted cysltUs has to be carefully distinguished from certain neoplasms 
which present sloughing surfaces The chief distinguishing feature 13 that 
with tlic mcrustetl cystitis the lesions are multiple and scattered whereas 
tlie neoplastic condition is a single lesion and projects prominently from the 
surface Ulceration caused by simple cystitis is not ordinarily difficult to 
distinguish from tuberculosis 

Prognosis — A sudden attack of acute cystitis after a course of a week or 
so will in most earh cases completely subside m others a state of mild chronic 
frequcnci remains In many eases there is a tendency for the acute attacks 
to recur sometimes after an interval as long as several yetars The more marked 
tile chromcits the greater is the tendency for acute exacerbations to occur 
The host safeguard for a good prognosis is to seek out and deal with the 
predi posing cause in the early stages of the disease This cause may be in 
tl e upper urinary tract it may be intraiesical or extravesieal The region* 
wliicli in both «exes most commonly supply the predisposing cause include 
tiu intornnl genitals and the posterior urethra 

It cannot be denied however, that the longer a case of cystitis has endured 
the more lasting become the changes in the bladder wall and the more difficult 
It IS to cure the cystitis 

In bad chronic cases there is the danger of a fatal issue from acute infection 
ofnlreidy badly damaged kidneys or from a systemic invasion 

Treatment— Local, “iedative measores directed towards lehevmg the 
di-itro's^ful nature of the symptoms should always take an important place 
when treatment for cystitis is arranged Frequent and painful micturition 
slioiiid be the mam objectnes in this respect Prolonged not baths are com 
fortmg w hen these sy raptoms are pronounced 

In women to whom xesicai lavage can so mucli more easily be given than 
to men J or 3 oz of a solution of 2 per cent antipynne and 1 per cent tincture 
of opium m sterile distilled w ater may be gently instilled once or tw ice m tvrenti 
four hours 

\ suppository consisting of — 


Extract of Belladonna ^ gr 

’\Iorphia t 


will definitely lessen the patients diseomfort while a simple hypodermic 
injection of omnopon ( J gr ) ^ould be almost equally efficacious 

Kegci-ation of niET AUD HABITS — all cas<» of acute cystitis the patient 
«>houid be in bed while the symptoms are severe In subsiding acute and in 
chronic cases the patient should get up The follow ing rules with regard to diet 
siiould be observed avoid red meat game salted meat and salted fisb pickled 
I farwls sauces, spices pepper mustard alcohol especially spirits and coffw 
It will be a great advantage to the patient to keep stnctly to certain other 
rules relating to general conduct such as avoiding fatigue cold constipation 
44B 
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excessi\e sexual excitement, taking moderate regular dailj exercise ni the 
fresh air and keeping regular hours with regard to rest Excitable subjects 
must endeavour to avoid emotional disturbances, as these undoubted!) ex- 
aggerate the symptoms very quickly 

Medicinal treatment — The following principles should be kept in mind — 

Copious fluids should be token by mouth , if the urine is acid, alkaline 
medicines and waters taken by mouth will act as sedatives to the bladder, 
if the urine is alkaline some comfort may be obtained by taking certain acids 
by the mouth during acute periods of cystitis many urinary antiseptics 
increase bladder irritability and should be avoided , therefore in acute cases 
attempts to sterilize the urine should be reserxed for the period of subsidence 
of the bladder symptoms (For details of medicinal treatment, see p 760 ) 

Treatment of predisposing lesions— It is essential to seek out and 
eradicate any condition which is likely to have caused the cystitis In man\ 
cases of mild chronic cystitis, especiall) in women, the prognosis can be greativ 
improx ed by treatment w here necessary to the urethra Intermittent urethral 
dilatations or light fulguration of well developed hillocks and inflammatory 
polypi if present are sometimes essential measures and often have a dramatic 
effect Cauterization of the uterine cervix after the canal has been genth 

mportant and Irelpful 

X conditions of the body of the uterus, especi 

must be deX ‘i’" retroposed position 

X™t “ remedied, othemise thi tendenej to cystitis mil 

OTnXmatousToodft*™*® '"'“I treatment to the urethra, nhen a 

mSXX 't” *’t effective in fatourablj 

mnuenemg the vesical symptoms In the majority of cases the most satis 

1 X?t Xrsriastinrf I" 'srtain refractory cases 
XnXLZ Xenix "f "X’ J"»Wl'>t'one on to the tes.eal trigone 

allet XrtL syXp\l^^^ i ^ effect.4 m 

mcreasinXnteXls*^airtX*'^b'?***^^^^*°" ^^ttiuld be carried out at gradually 

treatmTni are gXn ' X ^ 

Will be made worse rather than frequently the sjmptoms 

there should be an interval the first two treatments 

the treatments should be gradual] vXtSdXX'^''™’^’^ mterrals betneen 
two three four six anrl ^ extended from one month to six weeks, 

oases one treatment or even the ddaw'^t ‘"f P^S^ss , but m early 
may have the dramatic effeet of ^ cystoscopic examination 

following changes m the mW’s “f ‘he symptoms The 

result of the treatment XX generally to be*^ noted as a 

period , improved , a tendenev to rX ”'®"^‘oned aggravated for a short 

Th ""X shonIdX reSed'^‘ “ P'*“® 

In the case of women 

metal dilators^should be X TlfX” *'"^8er using straight or curt ed 
generally too high 26 ChamX beir^'X men this extreme is 

should not usually be taken Xtl, * 1 **"’ P®*'’^ beyond which the dilatation 
““ >»gher ObservaSLTu*?? "f ‘™e some cases can 

of the lesions mentioned d, urethroscope show that most 
by promoting drainage from t^^-r ^ * result of the treatment no doubt 
cases of urethral polyp, bgh, fS;iS?:or,;;urneo’’el'ry 
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Tiic improNcment not onlj m local but also in regard to such general 
8}inptonts as a tendency to hcadnclies nausea or vomiting or rheumatic 
manifestations is a gratifying feature of this form of treatment m many cases 
It must bo remembered, howerer, tliat where old standing chronic changes 
m the bladder, \agma or of the suho; are already established, treatment to 
the urethra will bo correspondingly less effective on the bladder symptoms 
rolloiMiig fiilgiirntion treatment it is often necessary to give a te» inter 
nuttent dilatations of the urethra commencing 2 or 3 months after the 
operation and continuing at intervals of several months 

Trfvtmlnt of tj!E hL/VDder hAVAOE OR INSTILLATION — Thcsc forms 
of treatment nnist he rcgulatwl according to each individual case Lavage 
IS carried out witii a large quantitiy of fluid wlucK is generally an antiseptic 
in ucak solution Instillation means the introduction into the bladder of a 
sniail quantity of concentrated antiseptic which is allowed to remain there 
resirnl Inivge — Tins should be earned out through a catheter The 
method of Janet in which no catheter is us«l is not recommended for this 
type of case The fluid, which should be lukewarm should be myected with 
a svnnge rather than from an irrigation reservoir A large capacity synnge 
oliould not be used (Fig ITO) In this way there is accurate control ovei 
tlic amount injected and the force applicil in making the injection These 
are both matters wliicli call for judgment according to the imtabihty of the 
bladder Small amounts, injected with gentleness, are essential requirements 
m the more sensitive cases The quantity of liquid injected should not be 
•■ticii fts to put the bhddcr into a state of tension After one injection is 
made tlic next should follow lieforc the fluid from the first has completely 
nm out , m this way nam caused by the contraction of the bladder on to the 
catheter may be avoided The irrigation should be continued until the fluid 
returns clear As a general rule the irrigations should be made daily until 
>i]ch time ns no further improvement results from them 

It should be remembered that antiseptic lotions used for the irrigation 
m too great etrengtli will do mote harm than good , and if m doubt as to what 
strength of a lotion to use, choose a weak rather than a strong concentration 
There H ft fftirlj wide choice of antiseptics which may be used, and the benefit 
from a particular lotion m a given strength will be found to vary in different 
cases , therefore the choice of the lotion ami the strength m which it is used 
arc matters which will call for special consideration os eacli case arises The 
lotions given below in the strength stated are satisfactory 

Silver nitrate is particularly useful when bleeding is a feature, sodium 
bicarbonite when there is a Jai^e amount of mucus present and acetic acid 
rrt ^ rywtj/os 


Silver Nitrate 
Protargol 
Argy roi 

Oxy cyanide of Mercury 
Bmiodide of Mercurv 
Potassium Permanganate 
Hydrogen Perovide 
Acetic Acid 
Sodium Bicarbonate 
Ly sol 

Boracic Acid 


1 in 10,000 to 1 in 20 000 
I „ 600 „ 1 , 2.000 

1 „ 500 „ 1 2,000 

1 „ 4,000 „ 1 „ 8 000 

I „ 10,000 „ 1 „ 20,000 
1 „ 5,000 „ 1 „ 10,000 
1 „ 4 000 „ 1 „ 8,000 
I per cent 

1 to 2 per cent 
1 . 1 ,. ., 

2 ., 4 ., ,. 


I a, ml .nslinahons-Small qmntities of antiseptics in more pooerfiil^ 
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concentrations aro sometimes very hcncficmi 'J ho injections are made tlirougli 
a catheter by means of n springe uhicli 1ms n norzic fljiccmllj inndc to fit the 
end of the catlictcr One to drachms arc injected IJic injections are 
made daily in increasing strengths As the conthtion impro\ cs tlie instillations 
may m due course bo rtplacwl h^ ln\agc 

Very strong instillations ha\c been nsed in the past, and it is questionable 
whether such a practice does not do more harm than good In lesser strengths 
however tins form of treatment is definitely helpful 'I lie following substances 
m the strengths indicated arc rcconitncnded — 


Silver Nitrate 

Argyrol 

Protargol 

Collargol 

Gomcnol 


i to 2 per cent 

1 .. M 

1 . . 

1 . 

4 „ 10 


Indwellivo ciTllETcn drvimoe— T in, „ often ii miitnlilc inetliocl of 
giung continuous bintktcr drainage for a abort period and at the same time 
allowing for frequent tcaical irrigation UnfortunateK in the niale septic 
rhoSo'fl T r "f ‘l"> “ll'eler hate n ierj definite relation 

Vnd onr I!"" i‘ '“i '‘‘"'"'ns ill the iiietl.m Ilindnij nntis prostatitis 

1 * 1 ™ 1 "Iiilo urethral stricture inaj 

for ncrmilsif ferT "''T tonm.ned in the urethra 

eSmatmm ,S T™ ’* ™ncc that nnj of these 

forTt ^aht hMrs Tt V, " 7’'' * "V" of tlio catheter up to 

foItVhfn 5hr,™r,od rtimo' f7oX'" "" 

V"'’ 1*5 a rubber one and the most 

satistactory type is the Marion catheter which has three eves or more is easv 
to pass and can be tied in with tanes nv ni VI i ^ or laoro. is wsv 

catheter whi^h la *i " w ^ *> hen an ordinary rubber 

Sed with four Slrinfif a '' tins „ most eonteinentli 

of the skin of the npni«i nnA ^ 'r” longitudinally to the wliole length 
remforced «°th a circXr ."”"8"' “ The strips are 

20 French are auite larw i ^^”^1 round the penis Sizes 18 or 
although commonlv used causp^ elastic catheters 

vemently fixed to the nenw Kv fr. trauma to the urethra and are con 

plaster which encircles the ^ni^ ThlTbesf 1“^'" f adhesive 
this purpose is the Bazy whiS^ has five Sr ^ catheter for 

tinued for prolonged nenmla tl. catheter drainage is to be con 

In femiiesasSf rSa^g*';^ ^ -l-ngcd aftlr throe da,s 

IS necessary Malecot and Hp P 'Catheter winch is introduced on a stylet 
SuPKAPnaircYSTos™inZ?hT.‘‘™.rP;^^^^ ‘IP”" 175 and 17G)' 

certain subacute or chrome cases procedure exists m 

of blood clot or masses of dehns i**™i * retention from the presence 

of retention of urine from otW "''T is a oomihcat.on 

cause IS prostatic obstruction '^Rtugory the commonest 

the bladder may be opened in n there is an absence of clot or debris 

Sometimes it is necessary to?eLeTb ° >'y “S-ng a trocar (Fig 174) 

(Fig 187) This may be^nraoIS^ ‘he cys^stomy as a permanent condition 
obstruction but also where th? ”°r 'ertain cases of bladder neck 

disease or injury of the nerve simT f ^‘entMn of urine from 

CoNTiNnons ireioatios „ , P|I^ •’•“dder 

a Taliiable method m verv septic cases or when 
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, „ a l.on,.„ent 

iSi’nkia SS‘‘Se 

„„,1 leases though » ““'Eftablah.ch should open 

f„!' 



™n»b 0 tub. r« kWh" ■I'* “K” 

„ ,,„«>«. elf H,..u ns , „,„tew.ll meet requirements 

TKr.-2KSr 

t\^o^'n\ r^nch require? 

nltcmativo Joi or 

constant sui>cnn.ion m 

1 lotUa^P ,i,niil<l be u«c(l a? 

Normal tal'"', „,etl.o<l 
tlic im^atinB iiiedt length of 

,s to IJ' '"''’’“A'f guids’ tmlMs in G 

time \n'' 'P* ° ;„ii\d be used 

„rj "'’’'“‘’'“i*. 'S, and are better 

fir short periods onlt^^^^ , 

'XrapTihie nP;"'"/,.,„^';"const*ant 

rd^UuslhoUt-n the pule for 
11 iilcnce of absorption^ ^ 

Troll. the bladder 

<.%stoin wbicb pro jrnc'itjuu 

«ith b‘'^^\f'^””l!‘®Jupripnbic tube M- MANOMETER 

thtoilgh el her a sup P S.S.PHONTUBE 

nn mtlwcllmg on -SCREW CUlP 

s Metre sticr 



threiiBh ’“‘rtheter" The 

" ''iJ the process is based on 
principle of ,9 an old 

gilhonige Th utlvocited by 

I ne And bas recently the 

Munro (IhW) ™“\S5,tieh by 

aPPSf't”’ ,'r S riebes (lh 4 D 

t\ell3 Pere drainage is re 

/fic 300) " her ^ supra 

Ped '“fuSf be nsed be 

1 ubic jnetho consequences from 


Fio 360 . 

B ches « ^ Sr V 

w th » BUprap 0 c prevent the 
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tracted state any form of Hvage is contraindicated for the reason that such 
intervention will increase the intravesical tension and greatly aggravate the 
pain Instillations of small quantities of various medicaments arc objectionable 
for the same reason 

Treatment should proceed along the lines of supervision of diet and the 
bowels medicinal measures and the administration of fluids as laid down 
elsewhere When the acute sjmptoms have subsided it is essential to make 
a thorough search for a chronic focus of infection which may have initiated 
the acute attack as stressed in more detail under Treatment of predisposing 
lesion 


Subacute and chrome cystiUs — In these cases regular daily lavage for a 
limited period is generally of benefit Weak rather than strong concentrations 
of lotion should be chosen It is sometimes an advantage to change from one 
lotion to another after a period At the end of the irrigation an instillation 
is sometimes an extra advantage Gomenol which is an oily solution often 
has a comforting effect when emplojcd m this way 

A short period of indwelling catheter drainage is sometimes of special 
adv antage m the presence of residual urine In other cases particularly w here 
an obstructive condition has to be dealt with suprapubic cystostomy may 
be necessary ^ 

In seeking for a cure m these cases the prime necessity must always be 
k^t m mind of seeking out and dealing with tlie predisposing cause 
whether it be an obstructive condition or a distant or neighbouring focus 


Hamorrkagxc cystitis— The acute form does call for treatment which differs 
irom that oi otlier acute forms of cystitis but m tlu chronic form because 
bleeding may be due to changes in the mucous membrane for which the 
methods of treatment arc not always efficacious more active 
f?,i!f required Actual vegetations should he treated by light 

incrustations which have resisted lavage and medication 
aumSS require to be removed by swabbing or curettage through the 
II oxycyanide of mercury or silver nitrate 

Lm’^oStion d?e treatment for h-ematuna resulting 

eive^rehcf^”?/?. '!!!'* rysfOr— Treatment by instillations sometimes 

mflammatnriT Tt efficacious as a rule to lightly touch each cyst or other 

current Tina ^ fulgurating electrode using only a weak 
mflammatorv hilln efficacious when applied to cysts or 

is thrown women that the exfoliated mass which 

be necesLrv to onpn +V,« ^^ 1 ? ” therefore and sometimes in women it will 
products of^ inflammation remove the gross 

of acetic acid (see^n urigation of the bladder with a v\ eak solution 

1043) ,s also iSated ’ wL'fiu “ “I 

effectively treated hv f i deposits are few and small they may be 

detach tL caleareoJs mf '’^“ntial to forcibly 
pubis and after a uood cJIfo * ladder should be opened above the 

tion should be remo\ ed b ^ suitable bladder retractor each incrusta 

necossarj to maintain nrofon^H ® “ s^arp spoon firmly to tt It may bo 
tondoncj for the mcrustations to reeilr ubriate the 
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Cystitis uith leucoplaliQ — the patches are small and few they should 
be treated bj fuiguration throxigh a cvstoscope taking care to use a light 
current and to bum onl} superficjally 'When the condition it, extensive it is 
M iser to open the bladder and to excise the plaques w here possible 

Ivtractdbk cystitis — In many of these cases it mil be nise to have recourse 
to cjstostomj Sometimes the opening of the bladder \m 1I render accessible 
a lesion vhich can he excised curetted or fulgurated nhile the subsequent 
bladder drainage is almost invariably a beneficial procedure Often prolonged 
bladder drainage causes considerable improvement and restores the patient 
to a tolerable degree of comfort after the fistula has been allowed to close 
In otlicr cases it is wise to leave the patient with a permanent cystostomy 
Marion (1935) speaks higblj of ridium as a means of relief m certain cases of 
intractable cystitis and of li'emotrbagic cystitis He advises the intra\esical 
application of a small dose for a short period— 50 mg for twelve hours 


ULCERS OP THE BLADDER 

A great vanetj of ulcers in the bladder rt recognized by cystoscopy Thej 
maj be classified as follow 3 traumatic ulcers ulcers accompanying cystitis 
tuberculous ulcers syphilitic ulcers ulcers of new grow ths simple ulcers 
Onh traumatic and simple ulcers will be studied her© the others are de 
scribed m connection with the diseases which cause them 

Traumatic ulcers — In a minor degree pressure from an indwelling catheter 
may be responsible for superficial uweration It results from contact of the 
bladder wall with the tip and from pressure of the catheter on the trigone 
The complication is most easily avoided by using rubber catheters and realizing 
that short periods of this form of drainage often give the maximum benefit 
Gripping the mucous membrane n ith a lithotnte may be a cause of ulceration 
especial^ vvlicn the bladder does not contain enough fluid 

The unskilful handling of the cystoscope and of other instruments pa'^sed 
per urethram maj produce lesions which call attention to the necessity for 
exercising great care when these are used Such lesions occur most often 
at the bladder neck and on the posterior wall 

Calculus and foreign body commonly cause vesical ulceration 
Simple ulcers — ^^ tiologx — ^T hey may occur as a result of trophic changes 
resultmv from injury or disease of the spmal cord 

Thrombosis in a vesical blood vessel due to some distant infective con 
dition may produce a localized patch of ulceration Single ulcers with punched 
out ei^es occur spontaneously and indejpendently of generalized cystitis at 
the bases of small vesical saccules 

P iTHOLOGiCAii AHATOWV — The common sites of ulceration are on the trigone 
and on the posterior wall above the Ime of the peritoneal reflection 

^[acroscopicalhj the solitary ulcer may be quite superficial or involve all 
the vesical coats It often has a punched out appearance with raised edges 
The diameter of the ulcer may be no more than ^ m or may be much greater 
Vicroscoptcally the central or necrotic zone is surrounded by tissue under 
Goinir necrosis and epithelial cells are absent and only a few scattered leuco 
rvtes are seen Outside of this zone the epithelium tends to become healthy 
m appearance but the underlynng tissue sho^ d^cganization from a blood 
stame? exudate containing many red celh. The blood vessels are dilated and 
Sicked with corpuscles If the ulcer ext^s dwp enoi^h the fibres of the 
Secular coat are seen to be dispersed by the exudation Thrombosis m arten 
oles IS commonly seen 
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SiMPTOMS SIGNS AXD COURSE — Hiematuria is sometimes the outstanding 
feature and is often abundant Generally it is accompanied by other symptoms 
indicating cystitis namely dysuna pam and frequency of micturition In 
certain ca^^es dysuna and pain may be very persistent An ulcer may cure 
itself spontaneously without treatment or it may require active measures 
If It has a piolonged course it may become mcrusted with calculous debris 
It ma\ go on to perforation There aie certain ulcers which have a marked 
tendenc} to necrosis from the beginning these are the ones that go on to per 
foration uhich generally occurs fairly soon after the onset of the ulceration 
so that the clinical features of this comphcation may be looked for within 
about a eek of the onset of the symptoms of cystitis Evidence of peritonitis 
niaj be the indication of what has occurred This will probably be accom 
panied by a falling off in the amount of urine passed per urethram — only earl} 
surgical mterc ention can save the patient s life 

Diagnosis — Cystoscopy is the only satisfactory way of making the diagnosis 
Vv hen perforation has occurred signs of cystitis and peritonitis will be present 
together The presence of little or no urine in the bladder on catheterization 
should confirm the diagnosis 

Treatment — When a simple ulcer is found to be present on cystoscopy 
treatment of the cystitis by lavage with silver nitrate (see p 697) will often 
clear up the ulceration An ulcer which will not respond to this attack should 
certaml} be treated by fulguration The ulcerated surface should be lightly 
brushed over by the electrode carrying a weak coagulating current This 
method gives such good results that one application generally suffices Zino 
ionization has been enthusiastically recommended by Wells (1941) for this 
condition 

When perforation into the peritoneal cavity has occurred it is necessary 
to open the abdomen close the perforation from the bladder mop up the 
extraaasated urme and drain the pouch of Douglas and the bladder supra 
pubically 


GANGRENE OF THE BLADDER 

ffitiology and pathology — There are three conditions that lead to gangrene 
of the bladder — 

1 Pregnancy 

2 The injection of intensely irritating fluids into the bladder 

3 1 ollow mg retention of unne due to disease or injury of the nerve supply 

of the bladder particularly where the retention is due to a spinal 
cord lesion 


Tu o factors in particular seem to lead to the condition these are mechani 
cal and inflammatory 

gangrene is characterized by necrosis of the whole of the inner 
'^ladder which tends to become detached m one piece 
imiroiK? slough shows that it comprises the mucous sub 

of muscular coats and that the whole mass is in a state 

Svmotnme a complete disappearance of the epithelium 

bladder the Pollowmg the injections of strong fluids into the 

s\ mntonis Hut by the features of cystitis with distressing 

catheterization gangrene supervenes insidiously retention of urine 

condition progresses 

iin ion sometimes with complete retention — dysuna and 
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wliere tlie condition is not consequent upon a spinal cord lesion stabbing pains 
m the biadder 

The urine is charicteristic it has a foetid odour is greenish m appearance 
and ins a tlncL deposit whicli contains particles of slougli These features 
m the urine arc sometimes prebent in eases of sloughmg carcinoma of the 
bladder 

On catheterization m spite of the palpablj distended bladder the urine 
does not come freeh and an attempt to nuprore the flou bj mjecting fluid 
through the catheter generally fads to improve matters Withdrawal of the 
catheter u ill sliou the reason for this in the presence of debris blocking the 
lumen 

The general condition of the patient must necessarily be serious W ith 
a hnouledge of all the circumstances of the case there should be no difficultj 
m mal mg a diagnosib 

Prognosis — ^The first impression maj fail to indicate tbe real gravitj of 
the ca e Prompt intervention with the proper treatment may save tbe 
patient Recoverj uith cicatrization of the bladder results in a diminution 
of capacitv and thus increaseil ftequencj of micturition and even mcontmence 
of urine W lien the uretenc orifices are constricted bj scar tissue infective 
complicationb of the kidnejs may be expected 

Treatment — Attempts to dram the bladder hv indu eUmg catheter geoerallj 
xiaste valuable time and are only justifiable when the diagnosis is m doubt 
When this is certain suprapubic cystostomj should be established without 
dehv at the same time removing any slough which is present 

H P WiNSBiRi White 
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CHAPTER LXVI 


PERICYSTITIS 


^ IS inflammation of the cellular tissue surrounding the bladder 

ETIOLOGY 


The inflammation may result from infection which has spread from the 
bladder and it may originate m the organs or tissues adjacent to the bladder 
Pericystitis of vesical origin — This may be traumatic inflammatory or 
neoplastic 

Traumatism of the bladder may result from projectiles sharp ended 
instruments other foreign bodies rupture of the bladder from various causes 
intravesical operations such as lithotomy fulguration the mere opening of 
the bladder especially when the bladder incision is subsequently completely 
closed or during the excision of new grouths or diverticula prostatectomy 
and other operations on the bladder neck such as the different forms of per 
urethral resection 


Cystitis— Any form of vesical inflammation can result in pericystitis 
especially uhen of long duration Pericystitis is most frequently associated 
Mith prostatic enlargement vesical calculus diverticulum or urethral stricture 
vesical tuberculosis gives rise to a perivesical reaction which may be a simple 
or a specific infection 

Vesical neoplasms can precipitate an ordinary perivesical infection m 
their ^ icinity but more often the infiltration is neoplastic 

Pencystifis of extravesical origin — This may arise from a variety of causes 
.L in the immediate vicinity which have formed 

bladder as a result of simple inflammation tuberculosis 
V inflammation in the cellular tissue of the pelvis may equally 

frnTn lufection of the perivesical cellular tissue as for example 

irom the broad ligament or space of Retzius 


PATHOLOGY 

coccus^^tanh^^n infecting organism is the colon bacillus strepto 

coc^s staphylococcus or one of the anaerobes 

occur ^ variety of methods by which the spread of the organisms can 

^^ladder through the tissues either from the interior of the 

^tiw^c\ure ly*iipbatics either from the bladder or an adjacent 

rSt oTa^inf^^” organisms reaching the cellular tissue as 

adjacent org\r " continuity ether of the bladder wall or an 

y y of the blood stream this is probably i rare method of spread 
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PATHOLOGICAL ANATOMY 

Different degrees of pernesical inflammation are encountered as follows 
ttdraratous fibro fatU uith diffu esuppucation mth abscess formation 
(Edematous pericystitis — ^Tbis condition is often recognized on approaching^ 
t^hc bKclder through a suprapubic incision and m more advanced cases can 
be identified on rectal or Nagmal examination and becomes more obvious 
as tbo condition ndianccs towards a further stage of inflammation 

Fibro-fatty pericystitis — ^This is common with chrome cy&titis especially 
where there is chronic prostatic disease The loss of resihencj of the bladder 
wall IS m part due to tins condition 

The lesion is chancterized by a transformation of the scanty and loose 
cellular tissue bed of the bladder into a, thick, and somewhat fixed mass of fat 
and fibrous tissue The proportion of fat to fibrous tissue lanes m different 
ca«e 8 These changes may be diffuse or Jocilized to certam parts of the bladder 
In the former case the bladder is enclosed in a firm shell of fibro fatty tissue 
\Mien situated at the base of the bladder the mass may include the semmal 
aesicles the las deferens and the ureters Bv constricting the last structures 
obstruction and dilatation may be caused 

Pericystitis with abscess formatiOD— This may take the form of small 
multiple and widespread abscesses m the perivesical tissue winch is the seat 
of less severe acute or chronic changes as well or there may be one large 
abscess or several considerable collections of pus The ultimate formation of 
o large cold abscess is sometimes a sequel This may be <!0 pronounced as 
to gue the appearance to the abdominal wall of a distended bladder or the 
pus may extend into adjacent connective tissue zones and m this way be 
foimdinthespaceofPetzius the inguinal region the ihac fossa or even mount 
as high as the kidney whicli it may completely envelop The pus nasy in duo 
course escape by causing perforation of the bladder vagina or rectum 

Pericystitis with diffuse suppuration— In this ty pe there is a rapid spread 
of a severe infection and the features of the ease resemble those of extra 
V asation of urine iii the tendency to the formation of sloughs 


SYMPTOMS SIGNS AND DIAGNOSIS 

Latent pericystitis— It is simple for pencystitis to pass undetected where 
sv mptoms of cystitis have been pronounced In ce'-tain cases of suppurating 
nericvstitis there may be only general phenomena with little or nothing to 
attract attention locally and only a methodical investigation wall reveal the 
true 'State of affairs 

(Edematous pericystitis — i en this occurs in the course of an acute cystitis 
It can easily escape detection by rectal or vaginal examination if no thickening 
19 palpable In certain cases where the bladder has lost its capacity to distend 
this change may be considered to be due to the obvious chronic cy stitis rather 
than to the existence of a fibro lipomatous cJiange round the bladder 

Pericystitis ol extravesical origin— These cases are more easy to recognize 
because of the appearance of synnptoms m relation to the bladder m the course 
of disease of an organ which is adjacent to the bladder Frequency of micturi 
tion and dv'suna m the course of appendicitis or salpingitis or a new growth 
of the uterus or rectum should raise the question of pericystitis luvestigation 
should m due course reveal the ongmal seat of disuse Sometimes cystoscopy 
will indicate w hat is going on by showing an area of cedema of the bladder wal 
which IS locahzed and w hich is thus m sharp contrast to the rest of the vesical 
mucosa 
4 ^ 
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«nJo tho or <*\temilU An untrc^twl nbsccsn \slncii does not open js 

cjiul* JiKpJv to r‘)ii«p tlie death of the pitient 

\ jHtuc'-ic'il nl)>ce'-s winch opens hpontaneons)^ nny result in cure or it 
mn\ persist indcfitutclN m a moddied form Complete cure maj notbeachieved 
)»eea»-e of the {Krsi-stence of the fihrotis walK of (he abscess ca\ity winch if 
It o}«ei)s into the blidder ma\ Iwcome filled with urine 

1 ho alwcevs nn\ open into the bowel the \asmn or extemillj and if such 
nn <iponin^ is accompnnud h\ one into the Madder as well a unnarj fistula 
Hint he tin iiltiiiiato condition 

Acuto diflusc suppurative pericystitis — f>uch eases cm offer onl} a grave 
prognosis {lie condition soon becomes complicated b\ septicTPin and leads 
mtiitaliK todenfh Otih intervention in the earliest stage offers an\ prospect 
of curing the jMitieiit 1 he sjieenl ihiliciiltt is iti diagnosing the condition 
befori it IS well (stabiisheil 


TREATMENT 

111 Iht inrhest stage ir with oihtmlnui prricysUUs the treatment is 
directisl towards tiie cvstitis which Ins cansesl the inflammation outside the 
lilidihr U this 8 tag< local applications such as antiphlogistine and mternal 
nritisoptics liurli as sulphailmrole ♦‘iilplmlmrme or siilplnmezathine are 
rallrtl for On the otlier iiand with the yJtro fipow»n/o»« tjpe treatment is 
hhewisi dirieted towards the bhddcr conilition 

Chronic abscess— v\ll ease** «dl require incision and drainage as soon as it 
IS o'*tnhli'«)ifd tlmt n collection of pus is prcxint It is nsinllj advisable to 
I »tJil li'<h Mijirajml u. cv^tostomv as well and the two requirements arc fulfilled 
at « lu and the ■•aiiie titiie 

In ojxmlite as foi tvample after prostatectomj a sharp 

loohoiit inii'>t 1)0 hi }»t for any sign of a localized swelling w Inch must be opened 
and drained as Mxm as identified 

Suppuration ot exiravesical origin— Surgical intervention is called for upon 
th< <>r,.an fnnn whitli flu suppuration originates as soon as the presence of 
pii« Is i-tiihlHlnd 

if tlie ahscess has already oj»cne<l into the bladder the emus so established 
uiav not lu sunicuntl^ adequate to bring about a spontaneous cure In these 
tirtnnistancos drninngo siiould 1 h* provided Iroth for the evtravesical focus 

and for the bladder iNolf , ,, , 

Acute suppurative pericystitis of vesical origin— This has a marked tendency 
to di'Cl) irge itself into tlic bladder W ith this knowledge if the general con 
ditioii of the pafKTit warnintsit any mehnation to intervene surgically sliould 
be rtstmned Should tiicrc be undue delay m the rupture of the abscess 
nccoinpinied bv a deterioration in the patient a general condition the abscess 
Khould' he opened and drame<i through an extraperitonea! incision either 
Miprapiibically or m the iho ingiunal^on 

Diffuse suppurative pericystitis— ’Hus requires earlj and efficient drainage 
Unfortunatciv the difficult} of licing certain in Uie initial stage that incision 
IS coni' to he noco'.sirj generally results m surgical intervention being too 
hte Multiple and large intwons will certainly bo called for when the pus is 
wiilclv distributed , . , , 

For the treatment of fistula resulting from perivesical abscess 
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CHAPTER LXVII 

INFECTIONS OF THE KIDNEYS AND URETERS 

I NFECTIONS of the kidneys occur \ery commonly They are met with 
at all ages and in both sexes they are of greater frequency m the female 
than m the male Unilateral infection is commoner than bilateral 


Bacteria — Ureteric catheter specimens taken from chronic cases of renal 
infection show a high proportion of coliform bacilh Clinically the colon bacillus 
is found m the great majonty of cases of kidney infections in females, and of 
piegnancy cases in particular , and also in most cases of ascending infection 

There has been some confusion concerning the frequency with which the 
different ^a^etles of organisms have been responsible for renal infections 
Tins largely arises from the fact that the specimen of urine is collected from 
the bladder and not the kidney For m bladder urine it is well known how 
repeated examinations of the same case can give a variety of findings 

The colon bacillus, although frequently present, is commonly associated 
with other organisms Tiie prognosis m the presence of streptococcus faicahs 
and bacillus proteus is particularly bad It must be kept m mind that the 
attack on the kidneys may be both blood borne and ascending The bacillus 
coll, although more commonly present, is less virulent Coccal infections give 
a much higher mortality 

Of the coliform varieties, that known as CBchtrichia coh is by far the 
commonest but the aerobacter aerogenes occurs not infrequently Staphy- 
lococcus aureus and albus arc next m importance, and frequently appear as 
sccondar> organisms In contrast with the coliform infection, which is 
conyuoner in ascending infection coccal invasion of the kidney is commoner 
j tlie h'cmatogenous route particularly where the source is some peripheral 
lesion such as carbuncle or ostcom> ehtis Staphj lococcus aureus is of special 
IbrSmn of^sTo^ne^^ splitting properties and is apt to lead to the 

Bacillus proteus— of which the commonest variety is the proteus ammoniac 
uncommonly found, and are important 
rnmtnAnU ^ powcr of decomposing urea These organisms 

or blndrlp^r f unnc of patients w ho have had operations on the kidney 

or bladder fo low cd by drainage of tliese organs 

The ‘’f “ rnro cause of renal infection 

m the course may occur as a complication 

more frenuentK xjl infection such as influenza, pjaemia, typhoid, etc , 
frcducnth the ” V’® tract or the genitals less 

hiihie, from a ih.antU'Tf r„7ec‘!'Z t.oC'Srfa'n'rorS enihng 
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route t!ie lumen of the ureter the l>inpl)atics outside of the ureter The 
t w o are different patliu aj-s of the ascending route It should be borne m 
nimd that the ascending routes provide the great majority of cases 

There 18 reason to beiie\ o that from the urethra and tlie periurethral tissues 
renal infection can tike place hy both ascending and descending routes at the 
same time The experimental work of Thiele and Embleton (1913) has shorni 
that tins occurs Cabot (1930) believes tliat clinical indications are that the 
tu 0 methods of spread probably occur in the same case This phenomenon 
IS seen as a result of urethral instrumentation Post mortem findings in these 
cases show two tjTicsof pathology suggesting that both routes have been used 
one m which the kidncjs onl^ are the seat of sepsis the other in which the 
purulent processes occur not only m the kidney but aho widely distributed 
about tiic bod> 

The most accoptablo interjiretation of the two pathological pictures both 
re‘-ulting from urethral instrumentation is that they represent different degrees 
m the extent of the invasion whicli can be set in motion The lesser degree 
repre ents infection of the kidnej bj ascent the greater degree not otilj 
thi direct imasion of the kidneja but a seicre floomng hj organisms of the 
blood stream 

Tub iTTMiTOGFNOUs JiouTE — It IS interesting to discriminate between 
two di tinct clinical types — 

1 Tiiosc that arise m association with a peripheral lesion iinassociated 
with the genital and unnary sj'stems 
S Those that follow urethral instnimentation 

In the former group are those which occur witli such distant lesions as 
dental abscess tonsillor or other upper respiratory tract infections boils 
and carbuncles of the skm These aro coccal lesions usually due to the stapliylo 
coccus aureus and are definitely blood borne 

The second group u often puzzling from more than one point of view 
The fatal cases commonly sliow widespread suppurating foci m different part* 
of tlic body for example in addition to being found m the I idney abscesses 
in%c been discos ered m the lungs spleen cerebrum together with suppurative 
endocarditis and meningitis 

In «onic of thc'se cases infection is know-n to be present m the low er urinary 
trict before the instrumentation is earned out and when renal tenderness 
and otlier signs of kidney inflammation occur fisUowing the passage of the 
mstruiiient it is perfectly logical to conclude that the infection has occurred 
i.lie nspendiT\g route (see ascending infection) but when septic foci develop 
in other parts of the body as a result of the same intervention it is obvious 
that a blood stream inaasion has occurred m which of course the kidney 
may ha\ c shared Thus we may have a state of affairs in which the kidney 
lias been attacked by both the ascending and the descending routes 

Tiic w hole process is more easily understood if we regard the instrumentation 
as stirring up an existing infection rather than introducing a fresh one The 
n) 0 «t seaere reactions are seen m old stneture cases m these the urethral 
tissues in the \ icinity of and belund the atncfcure are m a state of chronic 
inflammation The rapid and overwJielmmg manner in which the invasion 
can occur is difficult to explain on the basis of the introduction of a few fresh 
organisms into the tissues It is not difficult on tlie other hand to understand 
how a veritable nest of organisms can be stirred into activity by traumatizing 
a chronically inflamed area so that they would be able to reach the kidney 
by every available route 
-15B 
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are often to be di'Co\erecl In the male the prostate or seminal vesjcles are 
b\ nr tlie commonest sites for the infection 

Often the mistal e is made of assuming that these organs are blameless 
because palpation alone does not reveal a change Urethroscopy is often 
nceessar\ before it can be definjlelj established that the focus is m the urethra 
This applies particular!} to the female in vihoin the urethra is regular]} over 
looked as a possible cause of the patient s smptoms (see urethro tngomtis) 
Hanle\ found that m 240 cases of p>elitis in women 58 5 per cent had 
iirethroscopic e\ idence of urethro tngomtis 

Cistoscopv IS pirticularJ} interesting m the early chronic cases let us 
(.oiisidcr forevampic a case complaining of mild chrome frequenc} ofmictun 
tion uith acliing m one loin Some mdd generalized dilatation of the renal 
poll IS IS present — as indicated b\ an mtraaenous urogram— nhioh is not due 
to ntn obstructive cause The urine m such a case generally contains no pus 
cells and there maa or maj not be a feu cohform bacilh or other organisms 
jire-'cnt 

4 search of the pehic contents repeals a cemcal erosion Cjstobcopj is as 
likcla as not to shou no abnormality in the bladder eveept on the front of 
the trigone where an earK chronic mllammatory change is detected As 
likeh ns not urelhroscopj ml! shou a chronic inflammatory change m the 
posterior urethra 'thus an mfiammatory state is present aptly described as 
urethro tngoniti« 

In the past the complete absence of an inflammatorj change from the 
general bladder cavity and the ureteric orifices has tended to discount the 
poB'ibility that the renal si mptoms were due to an ascending infection 

Tfe jaihuny oitisule the ureter {lymph clanneh) — \ good deal of expen 
mental work has been done by variousmvestigators in the hope of demonstrating 
direct Umphatjc patliways up tlic ureters Tlie theory has naturally seemed 
a hopeful one as onfirst sight the wall of the ureter presents itself as a structure 
ttlueli is very likely to provide the scaffolding for a direct system of channels 
between the lower urinara tract and the kidneys But the strongly developed 
-e^mcntal lateral lymphatic drainage of the ureter which is easy to demon 
strate cNpcnraentally is a firm barrier against this method of ascent My 
own experiments on animals with indian ink have corroborated this most 
clearly 

Meinay wellaskwhy mtheprcbcnccofoneofthesepelvicfociofinfection 
arc sy mptoms implicating the kidney s 'io commonly present w hile other organs 
appear to escape ^ In answer to this question it is difficult to avoid the con 
chision that from the pehic floor there are pathways that lead more reatbly 
to the kidneys tlnn to other organs The question then arises what are these 


^ As Thompson has pointed out m Chapter I the cellular tissue surrounding 
the bladder prostate testicles spermatic cord vagina uterus Fallopian tubes 
ov anes and rectum la in direct continuity with the cellular tissue w hich occupies 
the renal hilum and winch surrounds the kidney This upward connection 
1 -, established by a sheath w Inch has been cameil by each kidney as it ascended 
from the liollow of the •sacniro Ibe dome of this envelope closely envelops the 
iinner pole of the kidney the base is wideopen to the pelvic cellular tissue Thus 
it is tliat the spread of an inflammatory process from any pelvic organ is 

,J,epIiericdbj this fascial rf.eilh tov.aid, the kid^y 

rhe whole fa«cial process is 1 novvn as the urogenital fascia (Fig I) it 
nrovides the explanation of the common occurrence of upper urinary tmet 
symptoms as a result of genital and lower unnary tract infections Ute 


45C 
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frequent presence of phleboliths in the true pelvis and of calcified glands along 
the up^^ard Ijmphatic route from the pel\ic floor found m association ^vlth 
Bjmptoms relating to the kidnejs is a constant reminder of the need to make 
a detailed investigation of the genital system when an X ray shows any of 
these to be present 

Helmholz (1918 and 1922) produced some valuable data regarding ascending 
infection as a result of experiments on rabbits Cultures of B coli communis 



Longitudinal sect on of ureter in 
or less parallel to the ureter sho v 


Fig 361 

1 unbar region The strands which run more 
streams of phagocytes laden with ind an nk 


ments^dearlv^hn^^Z+i^^r^^ results noted These experi 

bj 'lay of the from Um bladder to the kidneys 

experiments on^m.n.= P=ripelTio tissue Walker (1922) in 

penuroteral tissue p shoned that ascent of infection takes place in the 
Sh m“an (IfS! and 1936) in 

pigs sho'ied exactly thXaX ;Xes^''("j 4 ^’’ 3 "^,f ““ “ 8“““ 

ascentog TnfectaXndXa°ke!7!'^22r™X l‘*“’ 

of the kidney can occur thXgh'tta ’Cew'*"” " 
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It IS gencnllj assumed that ascending infection always reaches the renal 
mrencln mn from tlie renal pelns bj nay of the renal papills Doubtlessly 
tins IS the pathwaj of assault upon the lidney substance m certain eircum 
stance-, espccialU when there i!> retention of urne m the bladder but there 
19 ei ulence of a pathn aj into the kidnej outside of the renal pelvis The pen 
po!\ ic tissue M Inch carries the infection from beloiv enters the hilum of the 
kidiicj to surround not onh the pelvis but the major and the minor calyces 
ns neli In the htter situations it not only makes intimate contact with the 
renal sub-,tance but it is traversed by the blood vessels irlijcli enter and leave 
the kidnc\ 

Ml onn experiments iiith rabbits rats and guinea pigs showed quite 
cicarh the inflammatory infiltrations entenng the renal substance following 
the course but outside of the blood vessels 

Helmholz note<l in his experiments collections of leucocytes m the pen 
pelvic tissue from which the renal substance at times was directly invaded 
llc^arding these experiments Cabot has called attention to the extensive 
thrombosis of the veins surrounding the pelvis He thinks that these show 
evidence of an upward spread from the pelvis through the kidney follow mg 
the cour-e of the blood vc'^scls 

Legiieu (1021) remarked upon the fact that m ascending infection the 
infiltration of inflammatory tissue round the pelvis is continued into the renal 
suliMance round the blood vessels Again he says that from animal expen 
menta it is clear that these lesions spread rapidly 

Botii these points were demonstrated m my own animal experiments 
bearing on ascending infection namely that infection spreads from the 
liihim into the renal substance in the perivascular tissue in which it can be 
eccn to be distributed throughout the renal substance and that mfection 
of tile kidney may occur withm a fen hours of an infection bemg acquired in 
the prostate cervix or urethra The fibro fatty infiltration of the renal sub 
stance from tho renal hilum which is commonly seen is certainly explicable 
according to this thoery 

Predisposing causes of renal mfection— Tlie mere passage of organisms 
V la the blood stream through tho kidney does not suffic?e to produce infection , 
but if m V irtue of the prolonged nature or of the virulence of the attack this 
docs occur then the renal infection may be said to be due to some predisposing 
factor such as renal retention nephritis stone new growth traumatism 
congestion of pregnancy excessive functional activity of the kidney injurious 
substances taken by mouth etc Broadly speaking as regards ictiology 
msj’ he> onto — 

1 Pv elonephntis m a kidney previously healthy but in a state of eon 

gestion from some temporary cause as occurs m pregnancy influenza 
a severe chill etc 

2 Pyelonephritis m a kidney which is already diseased as for example 

in by dronephrosis stone new grow th etc 


Pathology anywvhere in the urinary tract can lead to renal infection 
Hanlev (1046) found that in 246 cases of pyehtis m women there was either 
a history of previous urinary tract infection or evidence of co existing 
nathologv m the urinary tract in 81 per cent , 

* T)io mfectin" accent in either group comes from the urinary genital or 
intestinal tract or from some other part of the body In the former group 
in attack m these circumstances wiU be designated according to its predis 
posing cause such as pyelitis of pr^uaney 
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PATHOLOGICAL ANATOMY 

Renal lesions from infection are necessarily complex They vary according 
to the nature and pre'^ence of pre existmg disease in the kidney to the t\pe 
of invading organism and to whether the infection is acute or chronic 

In most cases the inflammation involves both the parenchyma and the 
peh IS together hence the term pjelonephntis In some of the specimens 
it ispo'jsiblo to discriminate between inflammation of the pelvis and the paren 
ch\m'X In others the process defimtely predominates in one or other of these 
localities appeanng to have spread from one to the other 

It IS a general principle that infection of the kidney tends sooner or later 
to m\ohe the ureter as well In many cases of renal inflammation it is not 
possible climcall} to identify the different pathological categories for this 
reason no attempt is made to base the following descriptions on clinical tjpes 
Recause the specimens available for study nearly always show the latest 
stages of the disease it is impossible to know from them the sequence of e\ ents 
w Inch preceded the terminal state So much is this the case that the maioritt 
o pathologists do not claim to he able to distinguish microscopically between 
ascending and descending infection of the kidney 

The peh IS is generally slightly dilated The dilatation is 
nclrie imisehf 'ti”" “otion of the infianiraatory process on the 

Iho mieosf « J !? "a * Hr** “* I’'?®™® '•““■‘ened and lose their suppleness 
rhaircs The ‘'“tkcned areas due to submucous htemor 

there IS seen n run „ Throughout the pelvic structure 
hSage, “e sS of leucocytes often petechial 

IS a Mrtam fmdunt'Tf ’’''i"* '5,80"5t“lly dilated and thickened and tnere 
rhrZco?. „ of P^t'Polvic fibro fatty infiltration present 
and course of the^cnnVi oppo^tances which vary according to the chronicitj 
membrane winch i^ai ril Sranular or covered with a false 

deposit mav he seen ^ ^ slough upon which granules of phosphatic 

other timoT tt simface oT ‘ofoopIAta are appLnt At 

rcsemhlo those seen m the bla*thlei-""'™^i “dotted with small cysts which 
MicroscomcaUv . '"^“■'tain cases of chronic cystitis 

Desquamation of enithelfiim ^ ttoted in all the coats of the peh is 

and sclerosis of the sulininen " Plac^ and proliferation in others infiltration 
"Ot only ou ^ie ", a™ adhesions 

entering and ica, me "“o'*. and the blood acssels 

he traced right inlo^the parencl^ma’""’ P'^aeolae sclerosis can often 

of tl e kidney itself"'^ chronic pyelitis there are invariably associated lesions 

course of a fi =»°da^'s'when'tlm"?"’."'^-°"““' maj occur from this m the 
^ Ibe kidneys arrenhr^o ° overwhelming in character 

of a consistence less with scattered haimorrhages and 

ptnined urine normal The congested pelvis contains blood 

are lianicin'hage'^l“"i,"'‘f™'P “f all the vessels is noted there 

IS seen to ho packed with the „ '"‘o. ‘''o ‘“’’"'s’ The porencliyina 

leneiicvles '"o organisms winch provoked the infection and 

The rapid course of o 

changes arc diie to a blood home ®'^PPuration Such 
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t«rh ncWofKdi^y *>" py"gti"’“PP' ^ jncteased m sae 

’"h“ h ha° e not 5 '“*f JSS oubstenw g‘|„“g„ernlat and penvoscnto 
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Sometimes a number of small abscesses will fuse to form a carbuncle 
At times a triangular area of necrosis mth its base to\\ards the outer border 
and its apex towards a caljx will be defined Such an appearance is most 
satisfaetoril} explained on the basis of a thrombosis in a renal vessel supplying 
the area 

The perirenal fat at this stage may show no great change in some cases 
w hile in others there is oedema and filbrosis of the fatty tissue The opening 
of a renal abscess into the penrenal area is the commonest cause of perinephric 
suppuration and of perinephric inflammatory changes generally 

Radiating suppuration — The kidney is large from congestion and its surface 
is studded with numerous small abscesses 

On section the lesions are most pronounced in the pyramids Here fine 
jellowish lines bordered by red zones are seen radiating like the straight 
tubules from the apex to the base of the pyramid The cortical region will 
generallj sliow a few abscesses but the suppuration clearly predominates in 
the medullary region 

Histologically it is seen that in the pyramidal regions where suppuration 
lias not occurred there is dilatation of the straight tubules with epithelial 
changes and peritubular infiltration with leucocytes 

The 3ellowash lines are seen to be lines of suppuration consisting of leuco 
cj tic concentrations between which the straight tubules appear more or less 
m a state of necrosis There are foci surrounded by zones of leucocytic mfiltra 
ion vitli vascular dilatation and interstitial haemorrhages The cortical zone 
fL. only tubular dilatation more often suppurating 

uiih *1 some cases the suppurating cortical lesions correspond 

with the lesions more centrally placed 

19 f pelvis m this group are always strongly involved this, 

passages ^ ^ ^ iihenever there is a pre existing dilatatmn of the unnar} 

bo these l^ions are often others which may be considered to 

the samo fh onpn the infecting agent having passed into the blood at 
ascended b> the more direct ioute 

ca9es and r surgical kidney of chronic urinary 

riic losion9 nrn oi fotms of renal infection previously mentioned 

and prSs a «nrf ^he kidney is some/hat enlarged 

oii soSmn oJ? projections and depressions 

an-.nged.„eBularIj througo^t 

and aho^s'^ The prcstnce"of medulla is atrophied 

scattered wulcl}^ mihary abscesses which are arranged m stria? and 

coiitains^purii^nT^unne*^”^!,^'*^^ eroded The pelvis is dilated and 

granular surface mucous membrane is thickened and has a 

reddened The w alU* tortuous The mucous membrane is 
MicroseonicalU o very thick 

dilatation with scattered lesions of sclerosis and tubular 

foci of loucoc\tic infiltmtinn *^°T*V*^ inflammatory lesions characterized b\ 

Dilatation and infection loi,i V ®"®"Ses seen in all types of renal infection 
of acute infection w Inch rMrl. prepare the soil for further attacl s 

route** Kidnej by both ascending and descending 
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Abscess and carbuncle ol Ihe kidney— Somotime^ tiioucii rareh, supnura 

turn »•» localirc *l to n «pginpnt of the J idnes am! leads to the formation of an 
a Koc-Js o{ \nr\tficr •'•rp ‘'Omcltme^ tnnm small abscesses coalesce to form a 
cmmnonlt callotla renalcarlitincle (I igs 3G2ancl363) 
it tclt to UHclnr^c il-clf the abvccss im\ oi)cn into the iielvjs or perirenal 
ti'SiK In the I liter c«*e a {icrmcptmc nlwecss gejicrallj results 
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Hcn«ICirl mrl<* TIm* 1 tnpj ofn inin«c<^l ?' wtoguvoohl tory 
< r tl rw »coU» jw n in t 1 1 ft torn f ijAt monjt ■» provio jslj n 
i«'rvn'-}lri I Htf t>o<*n ilrn iic<l T«u tnonthi b«fac« I o cams 

on ) T nt apo Ation) <>) a I an attnekoff Tmaturia On tn\ost gallon 
ll« unm wiv* fouii to Im mf-ctoil »iU slnpl ylococc w pjogcncB 
mmn \ Mrgt* •wrllnj; ynii> frit in hit lout Ho hod fever 
Ifroit IMl oTul krtitu ) 


Chronic renal sclerosis— Tfio kHlne> « pcncrally reduced m size its surface 
IS lrrc"iiisr tliough Miiootli and coterwl with a thickened opaque and adherent 

^^^'on'^scction one notes atrophj of tlic cortCT, obliteration of the papilla?, 

dihtntionoftheeahccsandthepehis , t,i i , j *i 

Hi-tolof’icallj there is diffuse sclerosis round the bloodvessel and the 
fubulc' the latter Iwmg diht«l The sclerosis is most marked m the cortex 
uhere the epithelial elements become gnduallj obliterated This process can 
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lead to atrophy of a considerable part of the kidney, so much so that one 
may be led to believe that the condition present is one of congenital atrophy. 
Sometimes the sclerosis instead of being diffuse is limited to apart of the kidney. 



364 

the presonco of shown experiinontally that in 
opposite kidney is reduced ' ' infection the functional activity of the 

It is difficult to find i i 

hypothesis that a toxin from ‘’uP'nnntion for this phenomenon. The 

damages the other organ is the diseased kidney enters the circulation and 
b 1 IS the most acceptable one. This conclusion is based 
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on experimental e\ idence Tlie toxsemia haa been ahonn to influence adverseh 
organs other than the I idnejs ^ 

Hrematogenous infection — In the early st-^es widespread multiple abscesses 
occur which m the earlv stages do not mtolve the medulla pelvis or ureter 
The infection is undoubtedly commonly bilateral although clinical evidence 
of this IS not always fortlicoming at the onset Sometimes a number of small 
abscesses w ill fuse to form a carbuncle 

At times a triangular area of necrosis with its base towards the outer border 
and its apex towards a caljx will be defined Such an appearance is most 
satibfactonlj explained on the basis of a thrombosis in the renal vessel sunnlvinEr 
the area 

Permepliritis in some degree is constant in these infections On the outer 
surface of the kidnej small abscesses are often apparent and explain the pen 
nephritis The bursting of the more superficial abscesses into the extrarenal 
tissues often leads to perinephric abscess 

Staphylococcus is the common organism found aureus more often than 
albus 

Renal abscesses from cobform bacilli are decidedly uncommon Bacillus 
proteus ammoniae has been reported as producing virulent renal lesions 

In the mdd cases resolution occurs leaving scars on the surface and m 
the substance of the kidney 

Adhesions between the pennephric fat and the kidney are often the result 
of this process 

In typhoid feser granulations ma\ develop in the ureter and pelvis and 
give rise to h'emorrhages There may be local areas of healing w hiie m other 
parts of the organ many small abscesses may coalesce to form either a large 
abscess or a carbuncle 

The suppurating process in the renal parenchyma may slowly extend from 
the cortex through the medulla to the pelvis where pyelitis results Through the 
medulla the spread appears to follow the lymphatics in the intertubular spaces 
In renal tuberculosis which is in the great majority of cases blood borne 
the infection advances slowly and this gives an opportunity for determuimg 
the direction of the spread m the kidney It is clear in this type of infection 
that the progress direction and course of the spread are as indicated abote 
In tlie very acute type of case the whole kidney is involved m a severe 
infection m the course of a few days the infection showing thrombosis of all 
the principal vessels and involvement of the pennephric tissue 

IT the blood vessels are completely occluded the whole becomes a necrotic 


In the mildest cases of renal* iniection onfy a zone tmrarefe tfAe peripAery 
of the or«an is affected which also involves the adjacent fat but the deeper 
narts of the organ and m particular the pelvis completely escape the infection 
^ If organisms are found at all m the urine at the outset they soon tend to 
disaouear Great care may be needed in investigating the urine for organisms 
for often the cocci do not respond to eoltivation while they are easily identified 

VsMnSne™Sction— As would be expected pathological evidence of these 
rases m their early stages is hard to obtain so that many of the conclusions 
Lsed on evidence obtaincii from animal experiments Kidney specimens 
SSamed from cases of ascending infection which have terminated fatally do 
Lxe anv distmeuishing features from those where the patient has died 
“ h a of the Itdneys B coh .a often found .o 

bf the organism present m the pus taken from such kidneys 
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The most obvious cases of ascending infection are those in which renal 
infection de\ elops after catheterization In spite of the most rigid precautions 
repeated catheterization u ill inevitably lead to infection of the bladder urine 
in a case of retention although of course there will not always be evidence of 
a spread of the infection to the kidneys 

It IS in cases of retention from bladder neck obstructions of different kinds 
and of retention from disease or injury of the nerve control of the bladder that 
these occurrences are seen The so called reflex retention of urine often en 
countered after surgical operations is not uncommonly associated with infection 
in the same vaj 

Ascendixg infection with obstruction — Theoretically it would be 
expected that the mechanism of upw ard spread m the presence of low er urmar\ 
tract obstruction would have an additional factor according to the degree of 



obstniction present for if this is sex ere then the organisms could sinipU 
the stagnant urine to the renal pelvis Expcn 

mentally this process has been known to occur 

T.lonK^fn occurrence than tins for often the urine is com 

Iml McnS nr l It IS drawn off by catheter after which it becomes infected 
The most role •nephritis occur e\en though no retention subsequently exists 
motion of events ,n these eiroumstanL is that the 

effect of the ^ Sidneys outside of the ureters but the devitalizing 

the mftction ^ P*"®!*®*^*^ the kidneys as a medium suitable to recen c 

degree^ of (hlltlt’inl''” pekxes in vscending infection— According to the 
thfpeluVSd KLfTr I'*®"" ^ retention of purulent urine m 

a mild decree of ddatnt ^ ^ careful inspection of urograms shows that 

Iwing present (1 ig 3u) appreciable without any actual obstruction 

gcncran5'lnl'a"orar rhoreTs'SiIi' •»/“'«>« the lesions of tho ureter ore 
>9 dilatation tortuositj and elongation in var> mg 
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degrees on botlj sides These changes often add further obstructu e elements 
thiefeened with fibrous tissue and ther^ ?s Sand 

cha^e^are^eeT chrome nnnary retention that these 

H hen the infection has preceded an^ dilalation Dat may be present the 
changes aie usually unilateral rvtlier than bilateral aid there i® a uell marked 
permretentis extending from one end of the ureter to the otlier m addition 
to inflaminator) changes in the ua« of the ureter itself The dilatation of the 
ureter maj be very slight in this group of cases but it should be looked for in 
all cases of ascending infection 

The changes noted around and m the wall of the ureter are equally marked 
m connection u ith the pelvis There is a tendenej to dilatation in all cases the 
cavity contains turbid unne and debris from suppuration the mucosa i', in 
jected the wall is thickened and may contain plaques of leucoplakia m \erj 
chronic cases According to the amount of inflammation present the pelvis is 
surrounded by a mass of adherent fibro fatty tissue uhicji is also prolonged 
into the kidney round the calyces and blood vessels 

PERIVEPUBtC INFLASIitATION d ASCEVDINO INFECTION— TJierC IS nO doubt 
that infection involves the true capsule of the kidney at an ear)^ stage In 
a number of cases -which have suffered from chrome renal pam associated uith 
a focus of infection below the brim of the pelvis I liave decap‘»iilated tlio 
kidney for relief of pain In no instance have a I failed to observe thickening 
of the true capsule of the kidney doubtless resulting from a spread of infection 
from the tonal cortex Moreover the dramatic relief experienced as a result 
of this procedure in certain cases suggested a restricting effect by the capsule 
on the Kidney Further stages of the spread of infection to the pennephno 
tissues tend to occur m due course 

Pyonephrosis — The term is apphed to a dilated kidnej containing pus 
A kidnej m such a state is enlarged and its surface is covered with Jobulations 
representing the dilated calyces The colour of the organ vanes from dark 
red to grey in pioportion to the loss of renal tissue The parencliynm is soft 
m consistence 

On section one observes the senes of large rounded sacs due to a combina 
tion of stretching of the calyces and a rephoement of the renal substance bj 
fibrous tissue These open bj small and inadequate orifices into a thick 
walled pelvis which may or may not be appreciably enlarged A fibrinous 
deposit resembling a false membrane lines the calyces and pelvis m advanced 
cases m the others vanous degrees of pyelitis are ?ccji Pus la present m 
all the cavities diluted by whatever utme may be present Active excreting 
tissue may still be present m which case it occupies the partitions whicli =eparato 
the cavities W hen not present it is replaced by fibrous tissue and tiie micro 
scope shows this to be infiltrated with leucocytes It is unusual to find glomer 
uh or tubules m such tissues 

According to the state of permeability of the ureter the pyonephrosis is open 
or closed On the other band a pyonephrosis can be alternately open or closcvl 

The distension of the kidney may be due to an obvious obstruction or it 
may occur without any apparent cause as in some cases of hydroncjilmws 
It may be the late result of a chronic inflammatory process particularly o! 

. *!,« l.r.Ar>mo<3 noT-rnM «»rl nr tllC SCat of 


the ascending variety m which the ureter becomes narrowed 
a kmk which is fixed by adhesions in such cares infection play o 
rnrt in the etiology from the beginning AHemativelj the kidney miv Jf 
m a state of distension and remain free from any con'^iderable degree of infcc 
tion for a period of yean before pyonephrosis occurs 
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Once se\ere infection has supervened however abscesses form in the 
parenchjma which is already the seat of atrophy fibrosis and degeneration 
The infection then spreads to the pennephnc fat which undergoes in general 
a transformation into a marked fibrosis as a result of perinephritis giving nse 
to a fibro lipomatous mass which forms firm adhesions to neighbouring organs 
The surrounding sclerosis involves also the pelvis the adjacent ureter and 
surrounding tissue and constitutes a penpyelitis and periureteritis which help 
to increase considerably the thickness of the walls of these channels 


CLINICAL TYPES OP RENAL INFECTION 

The hsematogenous infections — These may be divided into three types 
Fulminating acute and the subacute 

The fulahnating type — Clinically the condition is not often seen it 
occurs more conspicuously in male adults than m females or children 

The effect of the infection on the patient may be severe at an early stage 
The mitial stages are quite likely to appear with a rigor upper abdommal 
pain nausea vomiting distension and collapse The temperature is usually 
sharply raised the pulse rapid and there is a fallmg off in urinary excretion 
A penpheral septic focus such as a boil will probably be found The clinical 
picture may suggest an acute abdominal lesion especially as there is generalized 
abdommal pain and tenderness 

The abdominal symptoms are the result of widespread retroperitoneal 
changes which often accompany kidney lesions The abdominal distension 
and vomiting are apt to distract the attention from the urinary to the intestinal 
tract Leucocytosis is always a marked feature To further direct ones 


attention from the urinary tract there are no unnary symptoms such as 
frequency or dysuria but the urine should be searched carefully for cocci 
These may bo missed if a culture only is used but a stained smear will always 
^e^ eal them It is usual to find a trace of albumin 

Acute infections — These have the same physical signs and symptoms as 
described m the fulminating type but less m degree 

As the patient is more alert than m the severe form costomuscular and 
aDciommal tenderness are more easy to elicit and in this group it should be 
imple matter to determine whether one kidney is more involved than the 
other as is often the case 

« absence of any striking evidence of disease m the urinary tract is again 
ev fwo ef emphasizes the probability m the early stages of missing 
Ser '^eek cocci should be found 

after thra r, u approved method but if the investigation is made 
Th^slS^i? this evidence may have disappeared 

from the r^efirr infective process in the kidneys is often apparent 

The kuW fever over an indefinite period 

muscular is enlarged and unless the patient be corpulent or 

even thouah the k palpation TTie tenderness is of course appreciable 

IS present m an tteeTas™"'’^ °f perinephritis which 

in chUdren'iiPnartipiil*^ *^1 ^ inarch should be made for a peripheral lesion 
itis maj initiate die Lnal mfecteon‘’“‘’‘‘ osteomyel 

hecms^^apnoar several weeks after which period it 

mS Verire“Uued“i?s&‘Tl "‘1 

useii into a locabzed abscess or a carbuncle by a 
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fusing of a number of small abscesses or necrosis of a portion of the kidney due 
patncuiatlj to thrombosis in the vasculw supply to that particular locality 
A Match should alwaja be for sappurati>e perinephritis The tender 
ness becomes more superficial in the lorn where m due course a slight bulcruio 
IS noticeable u lien the patient sits up and leans forward As the condition 
advances a plain \ raj shous obliteration of the psoas margin and slight 
scoliosis with concavity towards the affected side An intravenous urogram 
13 quite likely to show some of the opaque medium collected m the perinephric 
region If surgical intervention is postponed long enough cedema and e\ en 
redness of the skin of the lorn will be seen (See also Perinephric Abscess ) 
Sdbachte type — ^Tbe S}mptonis are not pronounced and their origin may 
easily be overlooked There is general ill Ijealth with backache and only 
moderate fever leucocytosis is not marked and the urine remains free from 
pus unless evammed m the first few days of the illness when cocci may be found 
In searching for an explanation of the patients condition a peripheral 
inflammatory state such as a chronic tonsillitis may be considered to be 
the explanation without appreciating that a kidney complication exists The 
ache combined with tenderness which is always present in the lom m some 
degree m thc&e cases should make the kidney condition obvious 

BiciLtARY H^vrATOQENous rxFECTioNS — From a clinical point of view 
bacillar) infections of the kidne) differ from those due to cocci in that the onset 
and course are more insidious and the condition tends to settle into a more 
chronic state Any of the clinical features seen with the coccal infection may 
be present but are less pronounced and may even be absent It is an inter 
esting speculation u li) this should be so 

The three chief groups of oiganisros whicli one has in mind are coliform 
typhoid and tubercle bacilli In the days when typhoid fever was more 
common about a third of the cases would have B typhosus m the urme with 
pyuria and with little other evidence that the urinary tract was involved 
\\ ith renal tuberculosis it is quite usual to note an absence of subjective symp 
toms relating to the kidneys 

Clinical ^pes of ascending infection— Infection spreads to the kidney much 
more commonly by ascent than through the blood stream The importance of 
locating the primary focus is obvious from the point of view of treatment 
Clinically the spread of infection by tile ascending route ma) be assumed 
when renal infection exists m the jiresence of retention of urine m tlie bladder 
and it may be strongly suspected although tho renal infection is not accoin 
panied b) retention when the presence of a focus of infection m or m the 
vicinitv of the low er urinary tract is known to exist Disturbances of mictun 
tion which are so often present m the latter circumstances certainly support 


this point of view 

Ascevdino infection without bbtention — These cases are seen more 
commonly m women and children than in men We \nll consider the cases 
under tlie headmgs acute subacute and chronic ^ , j 

ictife type — In these cases there ma) be a sudden onset of painful and 
frenuent micturition often with hsematuna The last symptom is generally 
more particular!) terminal m relation to passing water the blood comes 
from the bladder , , , ^ 

This type of onset is in sharp contrast with what occurs m the opening 
Phase of a hematogenous infection Howev« nausea vomiting a falling off 
of urinary excretion generalized abdominal distension and tenderness wiJI 
also occur if the degree of infection is sufficiently severe a. i r ™ 

These acute symptoms frequently occur m a ca'ie that has suffercii Irom 
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previous acute attacks or chronic frequency of micturition After the acute 
condition has settled investigation invariably reveals the chronic focus which 
precipitated the acute attack This will be found either in the urethra or in 
connection with the genitalia 

From the onset of the micturitional symptoms the urine contains pus 
organisms — generally cohform bacilli — and of course albumin Neither 
rigors nor pyrexia are common m the initial stages and when these occur 
they are generally a sign that renal infection by ascent has occurred This 
change is manifested by renal tenderness which is often more marked on one 
side than the other In due course there is generally evidence of enlargement 
of the kidneys On the whole the course of the illness is shorter and less 
stormy than is seen with the blood borne infections 


The renal infection m most cases wll clear up completely w hen the acute 
attack IS settled In others the patient is left with a mild chronic infective 
process in one kidney or m both kidneys as indicated by cohform bacilli 
and a variable number of pus cells m the ureteric catheter specimens 

Other cases are left with an intermittent ache m one loin or in both loins 
even though no evidence can be found by ureteric catheterization that an 
mfectu 0 process is going on m the kidney 

In severe cases the fever progresses the urinary excretion falls the patient 
sinks into a lethargic state and gradually deteriorates and death super\enes 
Sv.oac'ute type — Cases in this group necessarily show a difference in degree 
01 the clinical features just discussed 

There IS chronic bladder irritation general malaise and a tendency to tire 
easily "Ch'Jig m one lorn or m both loms is usual Pyrexia is mild and 
^ ^ tendency to polyuna rather than anuria The 

unne contains pus and cohform bacilli 

result from one of the foregoing or its onset may 
flistiirKan^ msidious ovcr a considerable period There are present chronic 
micturition with evidence of some degree of infection m the 
QuitP fiLr uncommon In the mild^t type the unne may appear 
shows hilt f ®^®'*^mation while the bacteriological investigation 

VvelLo oJZ ^ niixed type of mfection 

ofTSuch ^^l may provide evidence of unilateral mfection or 

TWaW nf mfection on one side than on the other 

rheumatm nainA ,ti ^ only of aching m the loms but generally also of 

the trunk ^ ■various parts of the body particularly in the loner part of 

foci^vhich regarded as due to the chronic pelvic 

hyperpiesia hearl^pE General ill health with lassitude 

constipation and flatulence is also to be expected 
of these cases ^ ^ Pyelonephntis from time to time are a feature 

steady generaMeterinri^'^n adequate treatment is one of slow but 

enumerated below under "a of *^6 case may ultimately be those 

Intravenous urography 

3 iSpt™ ”f thi'SpXs 

a liltle'’tortuo'’ur"^ “ slightly dilated and often 


The above changes 


may also be noted in the tw o preceding types 
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Ascendino iNFEmoN \MTH RETENTION— In the majority of cases there is 
an obstructne condition at the bladder neck therefore this type of case is 
found jnore coJiitnonly in men TJie amoant of retention may vary from a few 
ounces to se\ eral pints The retention may be complete or the patient ma\ still 
he able to pass some water in spite of chronic retention 

III t)ie mile changes in ij e prostate after middle life jirovide the commonest 
group But there are many other cases which occur m botii sexes m earlier 
life and w lucli seem to be due to a fibrous process which tends to constrict the 
internal unnarj meatus Remo\ al of some of the tissue with the electrotorae 
and subsequent microscopy commonly reieal an mflararaatorj process 

Tiien there are cases of urelhret etrieture the advanced states of which are 
always accompanied by a fibrous constriction of the internal urinary meatu's 
also inflammatory in origin 

JscNt there are cases which develop retention foUouing operations These 
are sometimes referred to as reflex retention but where the complication has 
arisen following an operation m the vicinity of the bladder as for example 
after a panhjsterectomj it is probably the result of congestion involving the 
internal unnarj meatus or more broadly a derangement of the mechanism 
of micturition as a result of the disturbances of adjacent structures 

Finally there arc cases of retention of urine following interference with 
tlie nerve control of the bladder from disease or tngury oj the nene mechanism 
Sometimes the renal infection develops insidiously there is polyuria 
the unne is pale and contains a small quantity of albumin the temperature 
may have a tendency to be subnormal or it fluctuates slightly or widely in 
relation to the normal the jiatient tends to become lethargic the appetite 
la poor food produces nausea only fluids are acceptable thirst become 
prominent the tongue is dry red and dirty Accompanying these signs is 
•V loss of weight dry skm and a falhi^ off m urinary excretion flatulence 
often gives w^ to looseness of the bowels and dyspneea develops as the end 
approaches The early stages may extend over some years but the ultimate 
prognosis la always bad The above signs are referred to as urcewtia 

If a bladder infection has preceded the onset of renal infection the latter 
complication w ill probably be heralded by an increase in the bladder sj mptoms 
and of pus m the urme Pyrexia rigors and renal tenderness are all hkelj 
in this event Of course this train of events can supervene without a pre 
existinv infected bladder urine The passing of a catheter to relieve retention 
is quite likely to be the precipitating cause Any marked elevation of temperi 
ture or blood urea vriU make it certain that renal infection has siipen ened 
Once infection has occurreif sa a of citeoetto PSieistiKm snd has spread to 

tlie kidneys it may be quite impossible to arrest the progress of the disease 
which may go steadily from bad to worse The change m this respect Ins a 
verv decided relationship to the degree of retention especially w here it comes 
to the state where the ureters are dilated from bad. pressure One might say 
that m such a case the soil has been thoroughly prepared for the sowing of the 
seed of infection Rigors remitting pyrexia and rapid pulse and a lethargic 
state may be the course of events hurry ir^ rapidly to a fatal issue 

Surgical intervention of any kind directed towards relieving the retention 
succeeded by ascending py elonephntis must be recorded as a common cause 

of deatb m these bad cases of unnary obstruction , , ^ 

Obstruction of the ureter at the uretero pelvic junction leads to the same 
kind of consequences to the kidney from infection as obstruction to the bladder 
Tbp after effects of passing instruments fall into the same category 

46 V 
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although ulien ureteric cathetenzation is added the consequences may be 
e\en more dramatic The use of intravenous urography as a final measure 
in in% estigating hydronephrosis should save manj a patient from serious 
c}sto«copic reactions 


SPECIAL TYPES OF INFECTION 

Childhood — Hematogenous infection — In childhood this mode of renal 
infection is sometimes dramatically illustrated as a result of such infective 
foci as septic tonsils dental abscess, respiratory tract infections, etc In such 
cases ha?maturia ma\ be the outstanding manifestation of the urinary tract 
infection 

Ascending infection — It is a well established fact that female children 
are more liable than males to urinary tract infection with the colon bacillus 
In infancy this discrimination betveen the sexes does not exist, as the infection 
occurs in about the same proportion m male and female 

In many children a clue to the origin of the urinary tract infection is apparent 
on inspecting the external genitals In the female a condition of simple vulvitis 
(rig 12‘j)— -often seen to be in\olving the external urinary meatus — is some 
times manifest In the male, atresia of the external urinary meatus may be 
obuous, especially m circumcised children, who often have meatitis with or 
Mitnout atresia In others there is balanitis or adherent prepuce with retained 
smegma (Iigs 126-131) ^ 

assumed that the female urethra more readily 
Tnl I”" urethra of the mnle It is difficult to thmk of 

fnrLt,™ urtfianation of the greater ineidenee m the female of urinary tract 
mfectiou and certainly no other lias been forthcoming 
the assume that the bacteria merely pass by nay of 

inresticatinTis ‘^'^tut interruption into the bladder, hut cysto-urethroscopic 
m ctuSni.^ Ill or simply nith disturbances of 

in femat, 'in the *<> 'hronio infective foci particularly 

ticiihrlt commnn ®P®uce and Moore (1039) found these foci par 

or chrome ““'furably according to whether the case is acute 

afterafaJda^sWiern « painful and frequent micturition, 

to micturition n fc Jl^cmaturia , this is generally terminal in relation 

forTjay Jir"; S .ner?’ ’’""8 "“ha Sooi deal of pam 

abdominal nam ’infliP t **^,^ *5 pyrexia and the gradual development of 

^ i inflammation to the kidneys ^ 

urine contains nus and^nl?^ Iwsencss of the bowels may develop The 
imnarj tract is imoKri In some cases evidence that the upper 

clm.cSn may tilUe mlnh? at the end of the illness the 

tract During the involvement of the urinary 

settle this academic point ‘nstrumental investigation is justified to 

that pus and organTsSi*^KlI’^ "nd signs usually subside, e\en to the extent 
remains infected urine In other cases the urine 

and X-ra} s ’ of affairs calls for investigation by cystoscopy 

quent niicturiTi*on'ma°v hpTrIf **V’ subacute type of case painful and fre- 
gcneral liealth and a miLl g.. patient simply manifesting poor 

the trouble is found on of fever, and tlie first evidence of the seat of 

examining the unne In these cases it may be difficult 
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to elicit any renal tenderne^'s but urography and cystoseopj lull reveal the 
presence of a Ion grade pjelonephntis ^ 


, * i ^s’ "■ ““vvi-iuii Dilatations with or 

vMthoiit obstructions are the usual causes 

CoNOE\rr\L ABNORMALITIES— Mechanical obstructions may occur m anv 
part of the urinarj tract from the orifice of the prepuce upwards Extreme 
phimosis because it is so obvious is not 
likely to be allow ed to persist for long 

Atresia of tlic external urinary meatus 
ma% not he noticed so readily especially 
as m some cases tho condition develops 
insidiously after circumcision Congcnit^ 
stricture of the urctlira generally in the 
penile portion occurs from time to tune 
and may easily escape detection Valves 
in tlie posterior urethra are extremely rare 
and can bo identified with certainty only 
by endoscopy 

\ ary mg amounts of vesical retention 
often with only email amounts of residual 
unno and resulting from even mild degrees 
of obstruction at the internal urinary 
meatus are not so uncommon and are 
frequently overlooked In the extreme 
degrees of this condition there is diiata 
tion not only of the bladder but of the 
ureters and kidneys as well 

At the ureteric oriflco ureterocele has to 
be kept m mind as a cause of obstruction 
Stricture may occur at any part of the 
course of the ureter Its commonest site 
however la at the uretero pelvic junction 

thus producing hydroneplirosis A rare F o 366 

condition is W here the outlet of a calyx is M H but definite d ktat on of the r ght 
oon,tr,cte<l g.wg r.,e to tb<, 7,% 

knmm as hy drocalycosis (Fjg 32) Uther attnefc, of nghtsdeii pyei t 
causes of obstruction are compression of 

the ureter betw een the pelvis and a renal blood vessel and stone m any part of 
the urinary tract (Fig 40) 

Any of tlie above conditions occurring m the upper urinary tract may be 
bilateral 

Dilatation of any part of the urinaiy tract from the bladder upwards may 
occur without any obstructive cauw which can be identified (Fig 3C8) 

URtVARX INFECTIONS OF rBBONABCy AND THE FtJEBPERIUM — ^The term 
pi elitis IS often used loosely m reference to cases falling into the above category 
w ithout accurate information as to whether the infection is seated in the kidney 
or not Often there is no indication that the infection has ascended abov e 

tiie great majority of cases the infection mMiifests itself during pregnancy 
a small proportion only dev doping darmg the puetpenum The signs of mfec 
tion become obvious more commonly duni^ the fifth and sixth months than 
46B 





728 


TEXTBOOK OF G E N I T O - U B I N A R Y SURGERY 


in any similar period throughout the pregnancy , but in pnmipara the infection 
tends to occur earlier and to be more severe than m multipara Most of the 
cases occur during the first and second pregnancies, the incidence becoming 
successi\ ely less in the succeeding pregnancies 

In the great majority of cases both the symptoms and signs of infection 
m the urine have disappeared within two weeks of delivery 

The colon bacillus is the commonest organism, and the staphylococcus the 
next 


The routine use of excretion urography has resulted m regular observations 
being made on the urinary tract, in many senes of cases These have shown 
that the dilatation occurs m 100 per cent on the right side, and m from 70 to 
85 per cent on the left 

The dilatation is greatest in the first pregnancy but begins and reaches its 
maximum earlier in multipara than in pnmipara According to Kretschmer, 
Heaney and Ockuly (1933) the dilatation disappears after delivery during a 
period extending from two to twelve weeks 

The dilatation of the ureters apparently results from the excretion of 
estrm and corpus luteum hormone The excretion of these substances increases 
^roughout the pregnancy from the third month onwards MacLean and 
Jjemmg (1943) have shown that the incidence of pyelonephritis runs parallel 
with the incidence of dilatation of the ureter and that both run parallel with 
the increased excretion of estrm and corpus luteum hormone m the urine as 
pregnancy advances 

It would be difficult to deny that the tendency to stasis from the dilatation 
i Jf®” to the onset of infection On the other liand we must 
which determine that infection supervenes in only a small 
Snlv V Crabtree (1929) in reporting on 7,720 deliveries found 

or the puerpe^rmm complicated by pyelitis during either the pregnancy 

many cases drives one to the conclusion that the 
of pyehtis are the same m the pregnancy as in the non 
Howard Hanlpv nSvt o^Prossed from time to time by otliers 

of B coll Dve^tis published figures relating to 200 consecutiv e cases 

disnosinJ n fnn ^®" These contrast the pre 

that in ^oth crmmia f pregnant, with 100 pregnant w omen, and indicate 
speaking the other caueee'L^tKme'^^^ “ promment part, and that broadlj 

in a iarge'^n^ber'^Jw^r* pregnancy with infected urines havo 

the form of an erosion nr » n" condition of the cervix— generallv m 

and at the bladder neck 

of chronic nenhnti<! minority were the cases 

urinary tract In tbp or stone or tuberculosis of the upper 

called attention to these generally the case that the pregnancy 

where the unnarv tract conditions Another group of cases is 

especially mflammatorv— of ««®ondary to some previous disorder— 

a nuscarnage— oarticifltirUr “J.® J®P*^<>ductive organs A previous history of 
important of th^e ^ induced variety— is perhaps the most 

IS seated in the *kidnev«°^/r*'“^f <»l»l>hshes the fact that the infection 

that It has ascended above 

these oases as other than thn There seems no reason to regard 

ductive apparatus or the “'““twn involving some part of the repro 

the urethra and tngone. which have teen flared up by 
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the ijnpnnnc\ and i)npri)erH«ni and wliith ma> or mij not involve the kidne-vs 
t»\ a-umliiy infection ^ 

The clinical jnctiuo innv puvtn! at the one evtieme a ease m which there 
nr( no Mrniitonm at nil cxetjit ^ome niiU! ficquencv of micturition 

and in whicJi the urine is found to lie infected while at the other is a severe 
acute condition with niarkci! csmstitiitional ^vniptoms Tiie course of the 
ili-ea«( docs not dilTir in i-^cntiils from tint taken hi urinary tract infection 
occurrmj: under otiicr (ircmustuntes tNcijit that in certain cases severe renal 
ilatiiapt results As a rule the iihrming aymptoms fciihsule m response to 
mild coiiM r\ atne nieaMires 

Inlecllon following operations on the kidney~i:v ideneo that this has 
octurreil will cause no surprise if the ojierition is undertaken m the presence 
of a well istahltslicil renal infection Itut renal infection may occur when no 
8uch prc<lisj»osinp cau«o cvists It maj comphcUc an^ operation m winch 
t)« kidncv iso|>ciiet! especialh when Iho renal sulistancc rither than tlie pelvis 
is inci'Ptl ns IS frctjiirntlv done for removal of stone 

There mav he the Muhlcn onset of Inpli fover with the upper abclomina) 
and constitutioiinl sipns nlrncK refi rn<l to under acute renal mioctions ith 
such features the siirpoon wdl ho faceil with the prohlem of having to clecido 
whetlin lieshmdd intervene at onec and remove the kidncv H© is faced with 
the diflicultv that events niaj shniie themselves favourably under conservative 
nuasiires hut (hat if this is not going to occur thojnticnt g chances of recovery 
largilv <lei»etid ou the proinfititude with winch nephrectomy is carried out 
Dit post ojierativo infection mav show itself ns a prolonged and remitting 
pvnain which, ns a rule linnlly Rcttles satisfactonJ) witliout surgical inter 
Vint inn , 

It IS important in nil ca'«es m which tho kidney has been opened to fit a 
ruhlier dram to tho site of (ho renal incision 

Renal Inllamroatlon from medicinal substances—TIus group requites special 
mention because it may he m the cour«eof(reatnientof a urinary tract infection 
h\ medication that evidence of this complication arises 

Pathologically the kidncv s show tho lesions of acute nephritis 
Tliere is lumbar pain and often oliguria or even anuna The urine contains 
pus rwl MocmI and epitholml cells \\ hen (he urinary evcretion is not appre 
ciahlv rtHlticeil there is gcncmllv frequency and dysuna According to the 
lei^th of time tlio condition has been present, so there is some danger of 
chronic nephritis 

Tlie svmptonis generally disappear promptly under the appropuate treat 
rrrewf 9ue.stion andyivnty copious 

thuds and a hglit diet ,, , , , 

The sulphonamvde group of drugs esywcially when given m large doses 
are the most nnjicirtant causes of this complication The renal tubules and 
Itches and the ureters mav be choked with the precipitated crystals of the 
iubstance m question Siilphapy ndme has been reported as the worst offender 
but sulphathinzolo and sulplindiarmo arc not free from blame m this respect 
It mav be necessary to carry out nephrostomy if the case does not yield to 
coif-crvatne measures 


THE DIAGNOSIS OF RENAL INFECTION 

Untobtodh somo casCT of tenil mfection go imsuspeotod A general 
onnminntion eecn though cnrefolly eonducted raay fail to reveaJ 
tlio true Btato of ndnirs More often than not one Bjinptom more then another 
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attracts attention and according to the nature of this manifestation it maj be 
attributed to some other cause Such mistakes are common A\ith both acute 
and chronic cases Chronic d3>spepsia disturbances of the boA\els, rheumatism, 
headaches hjperpiesis lassitude and a tendency to sleep at all times often 
ha^c their origin m a chronic unnary infection 

The detection of e\ en a slight degree of tenderness m the costo-muscular 
angle should at once put the clmician on the right track This discovery is 
particular!} important m an acute case which simulates an intraperitoneal 
lesion It is equally true of both pain and tenderness that they are regularly 
present m acute cases but often absent in chronic ones 

Pain IS usually aching m character In the acute cases this is severe , m 
the chronic cases this sjmptom is often intermittent The more acute the 
m cc n e condition is the more is the pam distributed widely m the upper 
abdomen «o that m the fulminating type some intraperitoneal crisis m this 
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jflronic ureteno orifices anil 

"ith coho, to tlie^grom gcmSis' TCh'' etc"'"! referred, as is the case 
■Stic of infection, but is common in f!" respect it is not characler- 

AMomiml dtslenaian con«(im(,on'ai!d*“’ conditions 

Tlic inticnt s mental condition is^min 1 1 J occur m severe cases 

iMnmnlal iiitesfiZ,„T quite likely to be confused 
arc csseiitnl m some ea?es as ^ “rotlira and bladder neck, 

sjmptom, It ,s importint to S-'e the clue to the renal 

inicstigation is indicated in eases nf J'onever, that no instrumental 

cases of chronic infection „ here ?n i™*® ‘"foetion, and that there arc some 
more harm than pood, and slionhl bn’""".'."*.” ‘J" c’tigation is likely to do 

ri mam m doubt nhctlier tile infn I fo certain cases therefore, it 

It ins o , OS anj of the upper urinLn ‘'>e hladdor or n hctlior 

Cystoscopy shons allerst ^ "«■' 

calhcUr specimens of urine mro nn (^ig 307) Ureteric 

conditions prciailmg i„ tlic^lno 1!?'*“"“"^*°'' ‘'‘^criminating betneen tlie 

r "'C '5»‘oacon at ^'■® c’rerotion of iSdigo carniliie 

rinnl riinction and „f t|,o funebo^* ? " ^ood idea both of the total 

non of one kidney ns compared nitli the other 
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Ob^enatiou of the condition of the unne as it 13 cipeiied from the uretenc 
onnces maj also gne lamable tnfortnatton 

Once pyelonephritis is recognized it must at once be decided whether it 
IS tuliercwlons or not As a rule a sound opinion can be formed at once on 
this point from the cjstoscopi but nhwe doubt exists the urine must be 
cchaustn clj e\flinmed for tubercle baciUi 

The UTine—Poii/una is present m a lai^e number of cases especially in 
tlie early stages 

Reliable obserration on the urine requires tliat the collection and examma 
tion of tho unno be carried out uitli due care The urine must have been 
fresldy collected under sterile conditions In tie male it Tiill suffice if the 
patient passes first & small portion which is discarded and then the specimen 
for examination into a sterile bottle In lie female a catheter must ahrajs 
be u«ed Tina applies equally to female children Before passing an mstru 
inent the iiih'e slimild be wified inth a smb moistened with antiseptic and 
then with a dry swab 

The usual chemical examination is first carried out In a maried proportion 
of cases of liTmatogenous mfeetion ajiart from a trace of albumin the ordinary 
urine e\aimnation w iH result m a report that the unne is negative m this 
particular tyT® of howei er the greatest help should be forthcoming from 
an examination of the unne m the early stages but this assistance may not be 
atailable unless certain precautions arc taken These consist m thoroughly 
centrifuging the unno and then examining the stained deposit rather than 
relying on culture for although cocci are present they often wiH not grow on 
ordinary culture media Cabot advises that the centrifuging should be done 
ftt high speed for thirty minutes when the unno is apparently normal After 
four to sit days in a hiematogenous infection the cocci tend to disappear so that 
a urinary investigation may fad just because it has been done at the avrong 
time Uhere pyuria is present the pitfalls I haie mentioned hardly arise as 
the bactena in these circumstances are usually easy to identify 

The absence of any renal symptoms still leaves the ehmcian m doubt as 
to w hether the infected unne indicates a renal or merely a bladder infection 
This point can often be settled only as a result of an instrumental investigation 
In acute cases such a procedure is definitely contraindicated and an investiga 
tion of this hind if necessary at all must be left until all acute symptoms 
haae subsided 

Pyelography Instbomentak pyixooraphy — S ince tiie discovery of mtra 

venous urography the instrumental form of tlus radiographic examination is 
\ erv seldom necessaiy and m most eases there la no justification for employing 
the^procedure Certainly it would be quite unwarranted to practice it m the 
presence of an acute infection and even with a chronic mfeetion there is always 
the danger of aanng It up into an aente state 

Another disadi antage of this method is that it does not give a true picture 
of tlie ureter as the passage of the catheter prevents detection of the minor 
tortuosities of this channel Dus is an important matter with regard to chronic 
inflaramation because in this condition the ureter often becomes a little hyper 
troohied and thus somewhat lengthened as well as dilated Also this method 
fails to show the irregular outline of the renal pelvis which often results from 

senes of excretion urograms fails to give a clear impression of the 
1 ibo iti certwci eases the mstcumental procedure will be 

S The iSarena? pressure which results from the injection of the 
S wa tlTe Bjimp has L Bd^tag. of dnmon.tatmg the presence of 
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C/nnary antiseptics of the sulphoaazBide group (see p 767) should be eu en 
with considerable caution They certainly shonld be uithheM m the presence 
of renal failure ^ 


For medicinal treatment ‘^ep 763 

Th® administration of fluid — Ba the houth — Large quantities of fluid 
Bhould be taken daily barley Tvater for preference (see p 764) but ordinary 
water need not be despised m the absence of the former weak tea milk and 
water and lemon drinks are also efBcacious and may be used as alternatives 
to ligliten the task of steady drinking Tlte exercise of tins important principle 
helps considerably by diluting toxins and eneouragmg their elimination from 
the kidnejs An intake and output chart should be carefiillj kept as this 
shows at a glance not only the amounts taken and excreted but indicates at 
once whether or not there is any renal failure 

Generally between 80 and 120 oz of fluid (‘’ 200 and 3 400 cc ) should 
be taken in the twenty four hours As the patient improies so the amount 
may be steadily reduced W hen the patient is too lethargic to tal c bj the 
mouth or vomiting is present the fluid must be taken by other methods 
which are discussed below In the presence of lomitmg it is sometimes grati 
fmng to see liow eflectively this syraploin can be brouglit under control by 
skilful fluid administration 


ScTBCCTANEOtrs FLUIDS — When drinking is impracticable the subcutaneous 
method is perfectly effectne and is simpler and often less dangerous than 
the intravenous method and need only be continued until such time as the 
patient is able to resume taking fluid by the mouth 

At least two needles should be inserted into different subcutaneous areas 
and the dnp so regulated that no swelling of the tissues is allowed to occur 
The dripping of the transfusion should be regulated to about 30 to 40 drops 
per minute it should be made even slower tiian tins if absorption is not 
keeping pace with the inflow as indicated by local mdema If it is necessary 
to continue this method for twenty four hours or more the locality of the 
injection should be changed more than once during the period of administration 
Normal saline should be used Glucose is irritating to the tissues 
iNTBAVtUscULAR FLUIDS — This method while being as equally simple as 
the above to administer offers tins advantage that absorption is quicker from 
a muscular than from a subcutaneous zone The same supervision must be 
exercised with regard to the rate of drip 

A 2 or 3 m needle is entered obliquely into the outer aspect of the thigh 
in the upper third until the point touches the femur the needle is then 
witficfrawn for a liactron of an mcA and ifwv.f iv tkff w/r.V 


plaster , , , 

IntbaVEVOUS fluids — ^The intravenous methoil requires much more 
supervision and care than the subcutaneous or mtrarauseuhr This applies 
particularly if there is any evidence of renal failure for if more fluid is intro- 
duced into the veins than can be dealt with by the kidneys it will be an emlnr 
rassment to the heart and collect in the tissues and cause mdema Tiio kidney s 
wi)l share in this state and thus their functional activity will be further mi 

lack of due care in the intravenous administration of fluid carncil 
sufficienth far will lead to the death of the patient and the reason for this 
will be obvious on the post mortem table in the w idespread cederaa of nianv ol 

the viscera which will be revealed there 

It IS essential when administering fluid by thw method to make frequent 
observations on the amount of fluid excreted by the kidneys m relation to 
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the intake Any evidence of renal failure calls for very slow administration 
which must be discontinued if renal function is not quickly improved It 
would be wise to abandon this method if 10 oz administered over two hours 
IS not effective in improving the urinary output 

It IS useful to remember that even m the absence of signs of renal insuffi 
ciency a slow rather than a rapid administration is always advisable Forty 
drops a minute will average about 20 oz (650 c c ) m four hours and this rate 
is quite fast enough Two pints adramistered in this way may find the general 
condition sufficiently improved for the patient to resume taking fluids by 
mouth Sodium sulphate (4 3 per cent ) has a reputation for diuretic action 
m these cases 

Fluids bv the rectum — Only m special circumstances is this a satis 
factory method of administering fluid The difficulty is that the patient often 
does not retain the fluid The occasion on which this method is eminently 
satisfactory IS when the patient has just returned to bed after a general an«s 
thetic If the opportunity is seized and the saline is run m at once it is usual 
tor an injection of 20 oz to be retained If however there is a delay of half 
an hour or so before the injection is made that is to say when the patient is 
eginnmg to come round from the anaistlietic either a part or the whole of the 
injection will be rejected by the patient This tendency is even more marked 
the%r^cedure^'^^°^^ P^'t’ent and it is usually inadvisable to waste time with 


through a ureteric catheter and gives 
uerfnrmerl tho t^tomc cas^ especially in females m whom it is more easily 
reactf™ danger of an unfavourable 

Delves m ^'^5’^r^'^ptation It should be reserved for cases with dilated 

Wetos of 

ThiJis because filled vntli normal saline rather than an antiseptic 

out the pelvis and solution is generally used for washing 

to fill the bladder T'rr.m ^ cystitis if antiseptic were used vrith which 
has a well founded ? f 10 c c may be injected at a time Silver nitrate 
Infections " ^ substance for injection 

increasing strengths^ fromT m rooruo^t intervals m gradually 

are also beneficml PaS and ^ ^ per cent Collargol and argyrol 

expected if the treatmpni fever as a reaction to the treatment must be 
On thf intervals 

say 1 per cent In this waf weaker strengths of silver nitrate 

The instillation has the^pffp^^ quantiti^ can be used and with less pain 

up colic from over distension*^^” pelvis very slowly for fear of setting 

of renal infection^ 'treatlnem^” fhia variety as m the great majority of cases 
measures As far as surpical first instance of conservative 

an unsatisfactory measnrp is concerned nephrotomy usually is 

is present This is a difficU may be made if a localized abscess 

at operation Sometimes in H di^nose but may be discovered 

maj locate a single necrotm ^ permephno abscess the exploring finger 

and dram ^ area m the kidney which is easy to evacuate 

he'phroslomy is advisable m 

with retention in the kidnev L" cases where the infection is associated 

y sometimes as a preliminary to nephrectomj 
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2^ephr€ctomy should be reserved for ea^esvihicfi are unm!«;tabably unilateral 
and of the fulinmating t^pe cases which are progre^ive m spite of a fair trial 
ot conservative treatment and cases where renal retention is p^e^e^t 

In discussing tlio routes of invasion of the k«lDe> we have referred to the 
fact that there la good reason to feel that the kidney sometimes becomes 
inlected through the blood stream folhnnng nrethral instrumentation 
phrcctomj is often the treatment indicated in unilateral cases of h^mato 
genous infection but when the renal infection occurs follomug urethral 
instrumentation nephrectomy is indicated only when a umlateral pathological 
state pre-evisted conservatii e measures entirely are indicated 

In haunatogenous mfection from other sources it is largely accepted that 
in tlie cases mentioned above nephrectomy is the treatment of election when 
the infection is unilateral A large body of opinion is in favour of nephrectomy 
in the majontv of cases As opposeii to this radical Mew is the experience 
of man\ others that the condition often subsides without surgical interference 
In addition there is always the possibility that the infection may involve 
the remammg kidnev —a real disaster should this occur on the other liand 
the speedy elimination of the infective focus with the prospects of a fairly 
quick convalescence is sometimes a justifiable expectation This is m contrast 
to the prolonged illness from conservative measures to say nothing of the 
continued danger that the other kidney may become involv ed from the existmg 
renal mfection 


There is no doubt that where the condition is hsematogenous in origin 
and where there is evidence of suppuration m the kidney which shows no sign 
of subsiding after a reasonable trial with conservative measures nephrectomy 
should be earned out It is therefor© essential to first eliminate the possibility 
that the renal condition is the result of ascending infection from the lower 
urinary tract or the reproductive organa for should this eventually turn out 
to be the case the patient will be indeed fortunate if bilateral infection does 
not ultimately supervene 

In coming to a decision on this point it is not enough to discover that the 
patient lias or recently has had some subcutaneous infective lesions I have 
experienced a number of such carea where a careful investigation has revealed 
an unsuspected prostatic infection In such circumstances there is the pro 
babihty that both the subcutaneous and the renal mfection are secondary to 
the prostatic condition and herein lies the danger of ascending mfection to 
the otiier kidney 

In all the circumstances if renal suppuration has gone on to a perinephric 
abscess the ioin must be mcised wnd absssss® dtawv^ 

\\ e may usefully bear in mmd that widespread staphylococcal abscesses 
are a well known complication of urethral uistruraentation under certain 
conditions and it is not unreasonable to believe that these may occur inde 


pendentlv of instrumentation , 

FuL-virsATiNG H^3iATOGEAOtTS WFEcnoN— If there 15 any degree ot 
certainty m the surgeon s mmd that the condition is umlateral then prompt 
nephrectomy should be undertaken Any tenderness in the costo muscular 
angle of the opposite side at once contraindicates operation 

Acute H^siVTOoENOtrs inFECtioY— In thw type of case it is better not 
to rush into operation early intervention often reveals no more tlian wide- 
spread tiny abscesses scattered about the surface of the kidney vvluch cer 
tamh IS not a sufficient reason for carry mg out nephrectomy If one i ad 
waited tins condition might quite easily have subsided or contnnly may 
have developed into a more definite indication for operation Moreover too 
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lead to pjelonephntis and death unless prompt steps are taken to deal with 
the distended bladder The best treatment is the early establishment of per- 
manent suprapubic drainage 

Although pyelonephritis can occur in spite of the most scrupulous observance 
of aseptic principles in relieving retention of urine, strict attention to these 
rules must nev er be relaxed 

Acute pyelonephritis without retention— The patient should certainly be 
confined to bed The outstanding feature in the medication should be the 
administration of liberal quantities of fluid (about 5 pints in tu enty four hours) 
Frequency of micturition is generally an accompaniment of these cases 
because cjstitis usually precedes the renal infection The bladder symptoms 
are often \ery distressing at one stage, wlien there may be not only great 
frequency but dysuna and terminal hsematuria as well 

The cystitis calls for local treatment not only to relieve the patient’s 
distress but because of the beneficial effect that may reasonably be expected 
on the course of the renal infection A hypodermic injection of ^ gr of 
omnopon or a suppository of morph hydrochlor , gr J, and ext belladonn® 
ale , P B ’98, gr will gji e temporary relief from the discomfort Washing 
the bladder out with 2 per cent boracic lotion, even on. one occasion only, 
often has a dramatic effect on the course of the illness, benefiting both the 
^e5lcal and the renal infection The \esical lavage may with advantage be 
repeated daily for about a week The principles already laid down with regard 
to diet and bowels should be followed For medicinal treatment, see p 769 
If the temperature does not react favourably to the measures employed, 
investigations must be undertaken to see if some complicating condition such 
as pyonephrosis is pre«ent An intravenous urogram is generally indicated as 
the first measure 


As far as the future is concerned if the predisposing cause of the infection 
IS not obMous It IS important that when the patient has recovered from the 
acute illness a thorough investigation should be earned out, especially with 
regard to the genital organs and unnary tract, with the object of finding a 
chrome focus This is particularly necessary with a view to controlling a 
tendency to future attacks and a state of chromcity 

A kidney, the scat of retention and acute infection — The nature of treatment 
w ill depend on The amount of renal dilatation , the degree of infection , 
the »tatc of the other kidney and how /H tho patient is It is a matter of 
experience that rest m bed and plenty of fluids generally cause the pyrexia 
and other acute symptoms to subside Therefore it is wise to institute im- 
medntely this expectant treatment, while suitable medicinal remedies may be 
added If the patients condition begins to deteriorate in spite of these 
measures then generally surgical procedures will be necessary 

In the lesser degrees of dilatation urctenc catheter drainage is often effica- 
cious in this direction pro\ ided that the catheter can bo made to enter the renal 
pchis iho catheter may be left in position for several days On the other 
land tfio mslnimentation may have the opposite effect to that desired, and 
nm e the patient worse This applies particularly if the catheter tends to be 
come block«l If this difficulty anses the catheter must be removed forthw ith. 

n css 1 10 degree of dilatation of the kidney is only slight, relief of any 
obstruction winch may be present will not result in a cure of the renal infection 
in Inct such a kidney will not only remain m a state of chronic infection but 
"ll 1 attacks from time to time and bo the cause of chronic 


If the condition ,s advanced the kulney will be m the form of a sacculated 
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dilatation containing iinne and pas from nhich drainage is quite inadequate 
Tiio kidney has non readied the stage ahicli would be properly described as 
a pyonephrosis and surgical mterference becomes essential 

If tlie state of the opposite kidney permits it and there are no other im 
portant contraindications then nephrectomy should sooner or later be carried 
out Soraetunea It IS %Mse to establish nephrostomy first This raav be neces 
sary if conser\ ati\ e measures fail to allay an attack of acute infection because 
a large py onephrosis is present or if the general condition of the patient contra 
indicates nephrectomy Care must be taken in carrying out this measure to 
see that good drainage is proijded throughout the whole kidney m other 
words all dilated calyces must be opened up and drainage maintained in this 
state Failure to accomplish this will add no benefit from the nephrostomy 
Undoubtedly the best results from nephrostomy are obtained when the inter 
lention is made early 

In certain eases it may be considered inadvisable to cany out nephrectomy 
at a later date or to delay removal of the kidney for an indefinite period In 
tliese circumstances a permanent nephrostomy apparatus is fitted This inll 
enable the patient to lead a fairly nonnal sort of life with the exception of any 
form of \ioient exercise 

A successfully conducted and properly controlled nephrostomy can be 
responsible for restoring the patient to an excellent state of health and cer 
tainly will generally reduce the hazards which would otherwise exist when 
nephrectomy is undertaken 

It Ins been my practice in carrying out nephrostomy to arrange the opening 
into the kidney so that tlie tube enters the flank towards the front rather than 
the back In this w ay the patient la able to exercise some personal supervision 
m the adjustment of the tube in the fistula (Fig 433) 

In the course of the convalescence following the wide opening up of a 
pyonephrosis drainage of the kidney by tube is maintained taking care that 
the tube enters well into the kidney In theee circumstances after reducing 
the size of the drainage tube to that of the nephrostomy tube the latter will 
fit easily into position Strict supervision is necessary not only with regard to 
clc'insing of tlie tube but also to see that the latter does not become shortened 
to the extent that the tube no longer enters the kidney Should this occur 
much of the benefit of the nephrostomy vvill be lost and it may be necessary 
to dilate the fistula w ith gum elastic bougies before it is possible to reinsert the 
tube to the proper extent For details of nephrostomy technique see p 100 
Primary nephrectomy if it can be carried out as it often can is an emm 
ently •satisfactory procedure In many cases this course is a perfectly proper 
one to follow especially if acute symptoms have subsided as a result of expectant 
treatment and once the patient is through the ordeal of the operation there 
w ill be t))8 great advantage of a complete cure 

In carrying out this procedure the surgeon naturally tries to extirpate the 
kidney w ithoiTt rupturing it He may not succeed m this and pus may escape 
into the w ound or it may be wise to deliberately dram the kidney during the 
operation in order to reduce it in size Althoi^h some infection of the wound 
will necessarily result from these measures serious consequences are not usual 
if generous drainage of the w ound is provided before it is closed 

Subcapsular nephrectomy especially after nephrostomy always tends to 

simplify remoi al of a difficult kidney 

In ^rtam eases after nephrectomy the ureter which is left behmd remains 
the seat of inflammation and is responsible for continued pain This ureteritis 
m due course may be expected to subside sometimes by causing complete 
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lead to pyelonephritis and death unless prompt steps are taken to deal with 
the distended bladder The best treatment is the early establishment of per- 
manent suprapubic drainage 

Although pyelonephntis can occur in spite of the most scrupulous observance 
of aseptic principles in relieving retention of urine strict attention to these 
rules must never be relaxed , . , , , ^ 

Acute pyelonephritis without retention — ^The patient should certainly be 
confined to bed The outstanding feature in the medication should be the 
administration of liberal quantities of fluid (about 6 pints in tu entj -four hours) 
Frequency of micturition is generally an accompaniment of these cases 
because cystitis usually precedes the renal infection The bladder symptoms 
are often very distressing at one stage uhen there may be not only great 
frequency but dysuna and terminal haimatuna as u ell 

The cystitis calls for local treatment not only to relieve the patient’s 
distress but because of the beneficial effect that may reasonably be expected 
on the course of the renal infection A hypodermic injection of J gr of 
omnopon or a suppository of morph hydrochlor , gr and ext belladonna; 
ale , P B ’98 gr ^ will give temporary relief from the discomfort Washing 
the bladder out with 2 per cent boraeic lotion, even on one occasion only, 
often has a dramatic effect on the course of the illness benefiting both the 
vesical and the renal infection The vesical lavage may with advantage be 
repeated daily for about a week The principles already laid down with regard 
to diet and bowels should be followed For medicinal treatment, see p 709 
If the temperature does not react favourably to the measures employed, 
investigations must be undertaken to see if some complicating condition such 
as pyonephrosis is present An intravenous urogram is generally indicated as 
the first measure 

As far as the future is concerned if the predisposing cause of the infection 
IS not obvious it is important that when the patient has recovered from the 
acute illness a thorough investigation should be carried out, especially with 
regard to the gemtal organs and urinary tract with the object of finding a 
chronic focus This is particularly necessary with a view to controlling a 
tendency to future attacks and a state of chronicity 

A kidney, the seat ot retention and acute infection — The nature of treatment 
w ill depend on The amount of renal dilatation , the degree of infection , 
xA Vine vAVitr kuJmey wild \iuw ill the patient is It is a matter of 
experience that rest m bed and plenty of fluids generally cause the pyrexia 
and other acute symptoms to subside Therefore it is wise to institute im- 
mediately this expectant treatment while suitable medicinal remedies may be 
added If the patient s condition begins to deteriorate m spite of these 
measures then generally surgical procedures will be necessary 

In the lesser degrees of dilatation ureteric catheter drainage is often effica- 
cious m wis direction provided that the catheter can be made to enter the renal 
pelvis The catheter may be left in position for several days On the other 
hand the instrumentation may have the opposite effect to that desired, and 
make the patient worse This aj^bes particularly if the catheter tends to be 
come blocked If this difficulty arises the catheter must be removed forthwuth 
Unless the degree of dilatation of the kidney is only slight rehef of any 
obstruction which may be present will not result m a cure of the renal infection 
In lact such a kidney will not only remam m a state of chrome infection but 
ill heal^ ^cute attacks from time to time and be the cause of chronic 

If the condition is advanced the kidney will be m the form of a sacculated 
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dilatation containing uiiiie and pua from which drainage is quite inadequate 
The kidnoy has nou reached the stage which would be properly described as 
a pyonephrosis and surgical interference becomes essential 

If the state of the opposite kidney permits it and there are no other ira 
portant contraindications then nephrectomy should sooner or later be carried 
out Sometimes it is wise to establish nephrostomy first This may be neces 
sary if consen ative measures fad to allay an attack of acute infection because 
a large py onephrosis is present or if the general condition of the patient contra 
indicates nephrectomy Care must be taken in carrying out this measure to 
see that good drainage is piovided throughout the whole kidney in other 
words all dilated calyces must be opened up and drainage maintained m this 
state Failure to accomplish this ml) add no benefit from the neplirostomy 
Undoubtedly the best results from nephrostomy are obtained when the inter 
\ ention is made early 

In certain cases it may be considered inadvisable to carry out nephrectomy 
at a Hter date or to delay removal of the kidney for an indefinite period In 
these circumstances a permanent nephrostomy apparatus is fitted This will 
enable the patient to lead a fairly normal sort of life with the exception of any 
form of 1 lolent exercise 

A successfully conducted and properly controlled nephrostomy can be 
responsible for restonng the patient to an excellent state of health and cer 
tainlj Will generally reduce the hazards which would otherwise exist when 
nephrectomy is undertaken 

It liae been my practice m carrying out nephrostomy to arrange the opening 
into the kidney so that the tube enters the Bank towaras the front rather than 
the back In this way the patient is able to exercise some personal supervision 
in the adjustment of the tube in the fistula (Fig 433) 

In the course of the conialescence following the wide opening up of a 
pyonephrosis drainage of the kidney Iw tube is maintained taking care that 
the tune enters well into the kidney In these circumstances after reducing 
the size of the drainage tube to that of the nephrostomy tube the latter will 
fit easily into position Strict supervision is necessary not only with regard to 
cleansing of the tube but also to see that the latter does not become shortened 
to the extent that the tube no longer enters the kidney Should this occur 
much of the benefit of the nephrostomy will be lost and it may be necessary 
to dilate the fistula with gum elastic bougies before it is possible to reinsert the 
tube to the proper extent For details of neplirostomy technique see p 100 
Primary nephrectomy if it can be earned out as it often can is an emm 
ently satisfactory procedure In many cases this course is a perfectly proper 
one to follow especially if acute symptoms have subsided as a result of expectant 
treatment and once the patient is through the ordeal of the operation there 
will be the great advantage of a complete cure 

In carrying out this procedure the surgeon naturally tnes to extirpate the 
kidney without rupturing it He may not succeed in this and pus may escape 
into the wound or it may be wise to dehberately dram the kidney during the 
operation in ordei to reduce it in size Although some infection of the wound 
will necessarily result from these measures serious consequences are not usual 
if generous drainage of the wound is provided before it is closed 

Subcapsular nephrectomy especially after nephrostomy always tends to 

simplify removal of a difficult kidney , , . . , 

In certain cases after nephrectomy the ureter whicli is left behind remains 
the seat of inflammation and is responsible for contmued pam This ureteritis 
m due course may be expected to subside sometimes by causing complete 
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obliteration of the lumen of the ureter but m exceptional oases a suppurating 
periureteritis is set up uhioh leads to a discharging sinus A urinarj fistula 
!s also seen from time to time the latter condition results from the ascent ot 
urine from the bladder up the dilated ureter As a rule by providing adequate 
drainage down to the open end of the discharging ureter the flow of urine may 
be expected to cease in due course 

The abo\e complications of nephrectomy call attention to the necessity 
for removing as much as possible of a dilated or thickened ureter at the time of 
the nephrectomy whenever this is practicable 

Chronic pyelonephritis without obvious obstruction— The important line to 
follow IS to seek out and treat any chronic focus of infection that might be 
keeping the urinary tract infection alive not forgetting to investigate the 
urinary tract itself so as to be able to remedy any abnormality there which 
might retard progress from the treatment Of recent jears a conception of 
the word focus has grown up which has tended to direct attention to such 
localities as the teeth the tonsils and the accessory air sinuses Although such 
associations cannot bo denied the foci already referred to as occurnng m or 
adjacent to the lower urinary tract are much more important because they 
occur more commonly and treatment of the focus in question usually yields 
strikingly beneficial results on the urinary tract condition 

It 13 a complete misdirection of energy in such cases to concentrate attention 
upon attaining a sterilization of the urine while the primary source of the 
infection is left to reproduce urinary tract infection at a later ^ate 
For medicinal treatment of the infection see p "69 
The amount of success achieved in relation to the kidney by treating the 
primary focus of mfection will depend largely on what chronic changes have 
already taken place in the kidney itself Degeneration of the parenchyma 
particularly where this gives rise to the changes recognized m pyelograms as 
obliteration abbreviation or clubbing of the calyces must be considered as 
permanent The same applies to dilatations without obstruction involving 
the pels IS or ureter The presence of any of the above abnormalities m any 
important degree would render it unlikely that an existing chronic renal 
infection would ever be permanently eradicated 

Urinary tract infection in(children — Acute infections are commonly referred 
to as py ehtis but in many cases the evidence that the kiilrmys. are uxvolved 
is lacking the predominating feature being that of cystitis but nevertheless 
pyelonephritis is likely to occur Confinement to bed and the taking of 
copious fluids are the important pnnciples of treatment to observe ^\here 
nuicw taken by the mouth is a difficulty the intramuscular or the subcutaneous 
method is the next best alternative Most cases make a straight forward re 
co\ ery ei en by these simple means Intravenous administration should be em 
ploy ed only when the intake can be carefully checked against unnary output 
edicinally success is claimed for several different lines ol treatment — 
arge oses of alkalis acidification of the urine and formaldehyde containing 
sulphonamide group of drugs (see p 767) 

11 tl e case tends to continue m a suhacute or a chronic form or if acute 
attacks tend to recur then a careful investigation must be carried out to ascer 
tain it there is a focus of infection or a urinary tract abnormality which is 
primarily responsible for the infected state ^ 

i‘.f of the unnary traet must be carefully searched and if 

some condition is found w hich predisposes to infection and w hich cannot be 
freefr'om infect™"’ ” of teeping the urinary tract permanently 
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Dilatations mth or without obstructions are both found The latter 
unfortunately are onl^ amenable to remedy when localized to one side of the 
upper unnarj tract Dilatation from obstruction does not present the same 
difhcultj in treatment It is sometimes necessary in this connection to do a 
nephrectomy because of a stenosis of the ureter 

\part from the more obvious conditions in the urinary tract there are 
certain minor ones w hioh might easilj escape attention and « hich are important 
as predisposing causes of urmaty tract infection and because they are amenable 
to treatment 


In tile male there are the following Phimosis balanitis adherent foreskin 
with retained smegma raeatvtis m the circumcised atresia of the external 
urmarj meatus whicli is more common in the circumcised All these conditions 
lead to a roi*d infection of the urethra and ultimatelj of the posterior portion 
In the female there is the same type of urethritis often as a part of a 
simple chronic vulvitis Slore rarely a chronic cervicitis is present 

•I miid chronic form of urethntis the origin of which js unknown and which 
IS onlj identifiable by urethroscopy occurs m both sexes 

Sometimes there is generalized narrowing of the whole urethra in a not 
>er> marked degree and which is easily overlooked 

The treatment of phimosis balanitis adherent foreskin and meatitia does 
not require elaborating "Meatotomy for atresia of the external urinary meatus 
how e\ er requires special care and supervision The meatus should be enlarged 
w ith a pair of pointed scissors taking care to cut jUst to one side of the frenum 
down to the level of the coronal sulcus Bleeding is controlled by pressing the 
cut edges together for two minutes The whole urethra is next gently dilated 
with the proper metal sounds for children Then some J in nbbon gauze 
soikeil in liquid paraffin is packed into the navicular fossa This is removed 
when the patient first passes water Each daj for the next five days the cut 
edges are genth separated The cases of chronic urethritis and urethral nar 
rowing should be treated by dilatation (see p 279) 

Urinary tract infection during pregnancy and the puerpenum— The term 
p\ elitis of pregnancy is used loosely in reference to urinary tract infection 
disco%ered during pregnancy or the puerpenum The treatment adopted 
will naturally vai^ according to the nature of the symptoms which may occur 
suddenly or insidiously and be mild or severe If there is any pyrexia vomitmg 
or other toxic symptom rest in bed must be insisted upon 

In the acute stage the treatment will not vary from that of ordinary acute 
pj ehtis That is to say liberal fluids light diet urinary antiseptics (see p 
7(4} and careful superMsion of the bowels In the chronic stage the patient 
Aua> cnmplam of no symptoms which call attention to the unnaiy tract 
and the infection mav owe its discovery to the routine examination of 
the urine As soon as is practicable a thorough investigation must be 
made Tins will include intravenous urograms cystoscopy and possibly 


urethra copy , , , , 

Occasionally an important condition such as a urinary calculus or liydro 
nephrosis is discovered and the question will haie to be decided whether 
an operation should be done at once or delayed until after the confinement 
If such a discovery is not made until late m tlie pregnancy and there are no 
se\ ere symptoms related to the urinary tract surgical treatment should be 
Dostponecl If on the other hand the urinary tract abnormality is detected 
^ an eirly stage of the pregnancy and there ha\e already been alarming 
«vniDtoms operative rectification of the condition should be earned out ns 
soon as possible The prospects of being able to do this without disturbing 
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obliteration of the lumen of the ureter but m exceptional cases a suppurating 
periureteritis is set up v.hich leads to a discharging sinus A urinary fistula 
IS also seen from time to time the latter condition results from the ascent ot 
urine from the bladder up the dilated ureter As a rule by providing adequate 
drainage doun to the open end of the discharging ureter the flow of urine may 
be expected to cease in due course 

The above complications of nephrectomy call attention to the necessity 
for removing as much as possible of a dilated or thickened ureter at the time of 
the neplirectomj uhenever this is practicable 

Chronic pyelonephritis without obvious obstruction— The important line to 
follou is to seek out and treat any chrome focus of infection that might be 
keeping the urinary tract infection abve not forgetting to investigate the 
unnarj tract itself so as to be able to remedy any abnormality there u Inch 
might retard progress from the treatment Of recent years a conception of 
the word focus has grown up which has tended to direct attention to such 
localities as the teeth the tonsils and the accessory air sinuses Although such 
associations cannot be denied the foci already referred to as occurnng m or 
adjacent to the lower urinary tract are much more important because they 
occur more commonly and treatment of the focus in question usually yields 
strikingly beneficial results on the urinary tract condition 

It IS a complete misdirection of energy in such cases to concentrate attention 
upon attaining a sterilization of the urine while the primary source of the 
infection is left to reproduce urinary tract infection at a later date 
For medicinal treatment of the infection see p 76D 

The amount of success achieved in relation to the kidney by treating the 
primary focus of mfection will depend largely on what chronic changes have 
already taken place in the kidney itself Degeneration of the parenchyma 
particularly w here this gives nse to the changes recognized in pyelograms as 
obliteration abbreiiation or clubbing of the calyces must be considered as 
permanent The same applies to dilatations without obstruction involving 
the peUis or ureter The presence of any of the above abnormalities in any 
important degree would render it unlikely that an existing chronic renal 
infection would ever be permanently eradicated 

Urinary tract infection infchildren — Acute infections are commonly referred 
to as pyelitis but in many cases the evidence that* tbn ki/lu/iya are mvoKed 
13 lacking the predominating feature being that of cystitis but nevertheless 
pyelonephritis is likely to occur Confinement to bed and the taking of 
copious fluids are the important principles of treatment to observe Where 
fluids taken by the mouth is a difficulty the intramuscular ot the subcutaneous 
metliod IS the next best alternative Most cases make a straight forward re 
co\ ery c\ on by those simple means Intravenous administration should be em 
p o\ cd only w lien the intake can be carefully checked against urinary output 
Modicinall^y success is claimed for several different lines ot treatment — 
argo ( o^es of alkalis acidification of the urme and formaldehyde containing 
drugs ketogenic diet sulphonamide group of drugs (see p 767) 

i tends to continue m a subacute or a chronic form or if acute 

^ recur then a careful investigation must be carried out to ascer 

lain 11 tliere is a focus of infection or a unnary tract abnormality which is 
primariK responsible for the infected state 

of the urinary tract must be carefully searched and if 
I predisposes to infection and which cannot be 

freTta. .nCt^r ” "" permanently 
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Dilatations «ith or without obstructions are both found The latter 
unfortunatelj arc onl\ amenable to remedj when localized to one side of the 
upper urmar% tract Dilatation from obstruction does not present the same 
difticuU\ in treatment It la sometimes necessarj m this connection to do a 
nepiirectom> becnu«e of i stenosis of the ureter 

^part from tlie more obiioiis conditions m the urmarj tract there are 
certain minor ones which might easili escape attention and which are important 
as prwlisposmg causes of unnan tract infection and because they are amenable 
to treatment 

In the male there are the following Fhimosis balanitis adherent foreskin 
with retained smegma mcatitis m the circumcised atresia of the external 
un»ar^ meatus which is more common in the circumcised All these conditions 
leid to a tni'd infection of the urethra and ultimately of the posterior portion 
In the female there is the same type of urethritis often as a part of a 
simple chronic vuKitis More rarelj a chronic cervicitis is present 

\ mild chronic form of urethritis the origin of wluch is unknown and which 
K onh identifiable b\ urothroacopj occurs in both sexes 

Sometimes there is generalized narrowing of the whole urethra in a not 
verv marked degree and which is easily overlooked 

The treatment of phimosis balanitis adherent foreskin and meatitis does 
not re(|iure elaborating Meatotomy for atresia of the external urinary meatus 
however requires special care and supemsion The meatus should be enlarged 
w ith a pair of pointed scissors taking care to cut just to one side of the f^renum 
ilown to the level of the coronal sulcus Bleeding is controlled bv pressing the 
cut edge's together for two minutes Tlie whole urethra is nest gently dilated 
with the proper metal sounds for children Then some } in ribbon gauze 
hosked in liquid paraffin is packed into the navicular fossa This is removed 
when the patient first passes water Each da> for the next five da}s the cut 
etlges are gcntlj separateil The ca<cs of chronic urethritis and urethral nar 
rowing should be trcateil bj dilatation (see p 279) 

Urinary tract infection during pregnancy and the puerpenum— The term 
pvelitis of pregnancy is used loosely in reference to urinary tract infection 
disroverwl minng pregnancy or the puerpenum The treatment adopted 
will mtiiralh vary according to the nature of the symptoms which may occur 
Middenlv ormsidioiislv and be mild or severe Jf there is any pyTexia vomiting 
or other toxic sy raptoin rest m bod must be insisted upon 

In the acute stage the treatment will not vary from that of ordinary acute 
pyelitis That is to say liberal fiuids light diet urinary antiseptics (see p 
774) and careful supervision of the bowels In the chronic stage the patient 
mro/Jun of no svmptoms which call attention to the urinary tract 
and the infection may owe its discovery to the routine examination of 
the urine As soon as is practicable a thorough investigation must be 
made Tins will inchide intravenous urograms cystoscopy and possibly 


urethroscopy , , , , 

Occasionally an important condition such as a urinary calculus or hydro 
nephrosis is discovered and the question wall have to be decided whether 
an operation should be done at once or delayed until after the confinement 
If such a discov ery is not made until late m the pregnancy and there are no 
se\ ere sv mptoins related to the unnary tract surgical treatment should be 
no tponed If on the other hand the unnary tract abnormality is detected 
at in early stage of tlie pregnaniy and there have already been alarming 
svmptoms operative rectification of the condition should be earned out as 
soon as possible The prospects of being able to do this without disturbing 
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the pregnancy mil a ary according to the stage of the pregnancy and the 

se\ entj of the operation 

In an uncomplicated case Ailiich has passed from the acute into the subacute 
stage daily bladder lavage (see p 697) should be added to the routine measures 
already mentioned and if this does not suffice drainage of the one kidney or 
both kidnejs by leaiing uretenc catheters in position for several hours may 
produce a dramatic impro\ement But ureteric catheterization should be 
undertaken only nith a full sense of responsibility regarding the danger of 
interrupting the pregnancy A\oodruff (1943) believes that the indwelling 
ureteric catheter constitutes an important cause for the beginning of uterine 
contractions It is therefore important that other means should be tried 
before resorting to this measure and that when it is employed the catheter 
should be left in position no longer than is absolutely necessary 

As alroadj pointed out pregnancy cases of urinary tract infection are 
simply ordinary cases of urinary tract infection which have been aggravated 
by the pregnancj Therefore at a convenient time after the puerperium 
steps should be taken to deal w ith any predisposing cause that has been dis 
COA ered For example a cervical erosion should be cleared up and any neces 
sarj treatment for the urethra or bladder neck carried out 


INFECTION OF THE URETERS 

Ureteritis is nearly always part of an inflammation Avhich invohes the 
kulne> and often the bladder as well and although it is exceptional to find 
an inflamed ureter Aiithout the kidney being mvolved yet m certain cases 
the parenchyma is the seat of an inflammatory process Avhile the pelvis and 
ureter are not 

If there is any narrowing of the ureter as a result of the inflammation 
an aggravation of the latter condition must be expected m the kidney 

erases where only a part of the ureter is the seat of inflammation have 
been recorded (Fig 368) 

ffitiology — The organism is the same as that which affects the kidney 
The responsible organisms in their order of decreasing frequency are as follow s 
cohform bacilli enterococci staphylococci streptococci proteus bacilli 
pneumococci gonococci pyocyaneus bacilli 

Infection can occur by a number of routes — 

(n) The ascending route is the most frequent one following urethritis 
urethral stricture cystitis prostatic disease calculus foreign 
body and new growth of the lower urinary tract and disorders 
of tlie reproductive organs m the female 
ih) The descending route the ureter being infected secondarily to 
inflammatory condition in the kidney 
(c) Direct spread from a focus of inflammation adjacent to the ureter 
such as salpingitis inflammation of the broad ligament appen 
dicitis prostatitis and vesiculitis 

spread from accidental wounds or operations on the ureters 
t) 'rough the blood stream This route is admittedly rare but seems to 
occur as a localizeil uretcntis m the presence of a uretenc calculus 

for c" amX }" ^"^’“"Sed by a pro existing state of the ureter 

♦ hr. In«pr^ir,„ ' ''hich may result from an obstructive condition in 

^ ■"^thout any apparent cause (Fig 369) 

S anatomy-AcuTF unCTEniTls-In th., slate the t.reter .s 
tluchennl <r<leniat<>us anil it, lumen i, cniargcil The inflammation mni ho 



Fio 366 

Local led nftammato > <1 atnt on of left reter Int a 
venous ucogram tn a tcoman aged 40 nbo had suffered 
from attaeka of cj st i a on and off for se en yea a 



f 


Fxo 309 

B aieral d latat on of urefera in a ease of generalized 
ettroa c ur ttary tmct infeet on 
7 » 



47E 



744 TEXTBOOK OF OENITO UEINARY SURGERY 


localized to the inner coats but generally the whole thickness of the wall is 
involved The mucosa is seen to be injected and often petechial hccmorrhages 
are present microscopically an infiltration with leucocytes extenas through 
the inflamed zone in places small areas of necrosis indicating abscess formation 
and interstitial hiemorrhages may be noted 

The inflammation generally involves the ureter in its whole length al 
though the condition may be more marked m some areas than in others 
Occasionally the inflammation is strictly localized to a segment of the ureter 
generally towards the lower end (Legueu 1021) 

Periureteritis generally accompanies the inflammation of the ureter and 
may proceed no further than oedema or exceptionally it may go on to abscess 
formation which commonly presents m the iliac fossa The latter course of 
events is generally due to the presence of stone in the ureter 

Chronic ureteritis — This condition is most commonly demonstrated in 
association with obstructive conditions of the lower urinary tract for m these 
states there is a pre existing dilatation of the ureters w hich encourages infec 
tion In these circumstances the condition is bilateral and the ureters become 


thickened elongated and tortuous These changes are accompanied by a 
deposit round the ureter of fibrous tissue which fixes the tortuosities firmly 
by adhesions and may result m narrowing of the lumen m places As indicated 
in Chapter I marked periureteric changes may be due to infection w Inch has 
ascended entirely outside of the ureter 

The ureteric orifices may be normal in appearance but even so they no 
longer function normally because of the rigidity of their w alls This rigidity 
18 due to changes in the bladder wall resulting from distension and infection 
In other cases they are fixed in a gaping condition Sometimes they are 
retracted as well as gaping Another variety of chronic ureteritis is ureteritis 
without dilatation characterized by thickening of the walls without an increase 
m calibre or length of the canal 

Histological examination of the walls of these chronically inflamed ureters 
shows in certain places a loss of epithelium replaced by fibrous tissue the 
mucosa is thickened and infiltrated with leucocytes the muscular layer is 
equally thickened because of sclerosis between the muscle bundles 

Pseido membranous tiretenhs is a rare form of the inflammation m which 
the wall IS cov ered in certain places I y a greyish false membrane resulting from 
a necrosis of the superficial layers of the mucosa 

Another unusual form is cystic ureteritis in which the mucous surface is 
dotted w ith numerous small cysts produced by the obliteration of gland like 
structures which are inflammatory in origin 

Pyoureter— This can occur when a dilated ureter which may contain a 
stone has been left behind when nephrectomy is performed 
1 and signs — Pam is the outstanding feature and occurs from two 

I erent causes The pain of a diseased ureter the pain of a diseased kidney 
w lie 1 IS referred along the ureter Colic may occur m either the acute or the 
chronic form of inflammation 

Botli the pain and tenderness caused by the ureteritis occur along the 
course of the channel The latter sign is particularly to bo noted on rectal or 
V agina pa pa ion or m the para umbilical region In exceptional cases palpa 
hon not only elicits tenderness but allows the thickened channel to be felt 
.^y^iPtonis of renal disease which dominate the picture 
Diagnosis As the ureter is commonly inflamed along with the I idncv in 
cases of renal infection it m not uncommon m acute cases especially when 
ascending m origin to find tenderness along the line of the ureter 


Fig 370 
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In \agmal examination m the female and on rectal examination in either 
sex this sign can often be elicited at the lower end of the ureter The knee 
elbow or flexed lateral position may enable the finger to reach the tender point 
in a difficult male case A desire to micturate as a result of pressure w ith the 
finger on this region is a further sign A thickened ureter felt in this w aj w ill 
raise the question of tuberculosis 

Alild dilatation or tortuosity of the ureter as manifested on excretion uro 
grams when not explicable on the basis of an obstructive condition and except 
m pregnancj cases should generally be regarded as mdicatmg an inflammatory 
state This is often so m eases of mild chronic infection of ascending origin 
and m w hich infection is not suspected 

Prognosis — The outlook for the ureter depends upon the extent of the 
changes that have already occurred and upon whether or not there are chronic 
lesions of the bladder or kidney In the presence of any of the latter a gradual 
deterioration in the condition of the ureter must be expected With regard to 
the former if there is already tortuosity adhesions and dilatation to anj extent 
the prospect of improvement would be small without surgical intervention 
Treatment — As the inflammation has generally spread to the ureter from 
an adjacent organ it is the latter which will require to be treated 

For example either the kidney or the bladder or both these organs maj call 
for attention Drainage of an inflamed kidney or bladder can appreciably 
impro% e the condition of the ureter 

There are certain cases where an inflammatory process has left behind a 
constriction of the ureter which will encourage inflammation to persist in the 
kidney as well as m the ureter In some cases the remedy for this will often 
require surgical interference to relieve the obstruction In others it is advisable 
to keep the narrowing under control by intermittent dilatation with ureteric 
instrumentation 

There are some unilateral cases however where as a result of the condition 
of the ureter the changes m the kidney indicate that there is no other course 
to follow than to perform nephrectomy 
Pvoureter requires ureterectomv 

^^he^e a periureteral abscess nas resulted this will require incision and 
thorough drainage Later it may be necessary to undertake further surgical 
measures to deal with the underlying cause of the suppuration 

H P WiNSBURY HITE 
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CHAPTER LXVni 
PERINEPHRITIS 
MON-SDPPURATIVE NEPHRITIS 

P ERIXEPHRITIS 13 mvanably associated \nth acute or chronic in- 
flammatory diseases of the kidney It is most commonly seen with 
renal stones, tuberailosis, infected hydronephrosis or pyonephrosis and 
chronic pyelonephritis 

Pathology — The inflammation leads to a diffuse or locahred fibrous tissue 
formation between the renal and penrenat capsule The pennephnc fat may 
be unaffected or increased especially m the r^on of the renal smus and along 
the \essela m the renal pedicle With suppuratiie lesions in the kidney the 
fibrous tissue may he greatly increased and the fat may be cedematous or may 
disappear altogether, the fibrosis extending into the kidney tissue nhich 
shrinks , indeed, at operation it may be difficult to find the kidney This is 
known as the fibrous or sclerotic ranety of permephritis as distinguished from 
the fibro hpomatous type in which the chief change is an increase m the amount 
of pennephnc fat, which becomes lobulated and densely adherent to the renal 
capsule, and so hard that on exploration it gives the impression of a growth 
When the infection of the kidney lies chiefly m the renal pelvis these changes 
are most likely to affect the renal sinus (pensinusitis), the renal vessels being 
constricted and lying in the midst of thick, hard fat If the renal lesions are 
at the poles, change is liable to be localized to these areas, spreading over the 
kidney as the disease extends With tuberculosis of the ibdney the fat may 
be found to be infiltrated with tuberculous infiammatory material 

The perinephric thickening may be very adherent to the surrounding 
tissues diaphragm, colon, peritoneum, etc 

Symptoms and signs — Pennephntis is most often unrecognized by vutue 
of any symiptoms it produces, and is first discovered at an operation to deal 
with an underlying lesion in the kidney Sometimes, although symptoms may 
suggest renal ^sease, no lesion is found other than a mild bacilluria, which 
may at the moment of investigation even he ab^nt Some obseners regard 
the disease as a chmcal entity Weyman (19-10), for example, regards 80 per 
cent of cases with these symptoms — and sometimes including hsmatuna, 
unassociated wth obvious renal lesions — as having a unilateral ongm, mostly 
on the ncht side, seconds^ to infection from the renal pel\is through the 
vessels of'^ the cortex or via Sie lymphatics from the bow el 

Renal pain may be a prominent symptom, either of the nature of colic or 
of a dull aching character, present day and night In the absence of other 
evidence, pennephntis may^ be suspected 

The urme may be normal or intennittently contain pus and bacteria 
The kidney, if felt may have lost its mobility In the most advanced 
cases an indefinite sw elhng may be discovered 

Intravenous pyelography may prove loss of renal function Retrograde 
pyelography may demonstrate a shrunken renal pelvis capable of holding only 
2 to 3 c c , due to a mass of dense fibrous tissue surrounding it, or to chronic 
infection , the pelvis may be distorted if bands of adhesions stretch across it 
The ureter mav show kinking and displacement 
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Treatment— Treatment of permephntis depends on the measures required 
to deal Bith the disease in the underlying kidney In the milder cases after 
dealing b ith the primary lesion removal of mfiltrated perinephric fat especiallj 
after nephrectomj for tuberculosis should be carried out In the most severe 
cases it may be impossible to do anything with the thickened fibro fatty 
tissue except that it may have to be mcised so that the kidney may be removed 
hy the subcapsular method If no obvious lesion can be found in the kidney 
and pam is a prominent symptom decapsulation of the kidney is the only 
measure of treatment which suggests itself with removal of as much of the 
fibro fatty tissue as possible especially from the region of the pedicle this 
must be carried out w ith the greatest care Bands causing kinkmg of the ureter 
or renal pelvis should be excised 

SUPPURATIVE PERINEPHRITIS 

A perinephric abscess originates either from a pre existing lesion of the 
kidney or from an infection reaching the kidney area via the blood stream or 
lymphatics It lies m the first instance withm Gerota s capsule and tends 
to remain localized to that situation It is one of a number of abscess forma 
tions classified as subphrcnic the majority of which lie outside the capsule 
It will bo seen from the following percentages m 3 608 cases of subpnrenic 
abscess compiled by Ochsner and de Bakey (1038) that abscesses connected 
with the kidney are relatively few (7 6 per cent ) The majority are connected 
w Ith the bowel and neighbouring structures — 


Appendix 

30 7 per cent 

Stomach and duodenum 

28 7 

1 1 \ er and bile passages 

12 S 

Thoracic lesions 

24 

Spleen 

37 

Pancreas 

1 2 

Intestine 

1 8 

lemale genitalia 

I 4 

Metastatic or primary 

3 2 

Kidney 

20 

Traumatic 

24 

Tubercle 

0 9 

Unknown 

7 4 


Etiology— Tlie origin of perinephric abscesses may be set out as follows — 

1 IIfval causes 

(а) lluptureof or lymphatic extension from a pyonephrosis associated 

with calculus formation tuberculosis renal carbuncle or other 
suppurative lesions of the kidney 

(б) Trauma leading to rupture of the kidney 

2 rXTRVRFML CAUSFS 

(a) Aletastalic from a distant lesion 

(i) By direct infection of the perinephric tissues 

(ii) Bv pyogenic metastasis in the kidney with secondary 

involvement of the perinephric tissues 
(III) By lymphatic infection along the ureter from pelvic 

suppuration 

(b) Direct infection from suliphrcnic abscesses or pelvic abscesses 
tracking upwards along the ureter 
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The metastatic varietj is the commonest form of perinephric abscess The 
infection is brought to the renal area by the blood or Ij mphatic stream from 
a distant infected lesion commonly in the skin the upper respiratory passages 
the prostate etc The primary focus may be still present or have healed 
months before the pennepliric abscess develops Although there are differences 
of opinion it is fairly clear that the jierincpbnc fat becomes secondarily 
m\ oh ed from the renal tissues Cortical abscesses or scars of such can be found 
in the kidney at operations or in the post mortem room m nearly all cases 
This \ lev. IS now commonly held and has been confirmed by man> observers 
Cases of bilateral abscess formation ha\e been noted 

The remainder of the perinephric abscesses are secondary to pre existing 
lesions e g pyonephrosis stone tnberculosis trauma etc 

It IS reported that m children permephric abscesses do occur apart from 
renal infection and a fen writers state that such maj happen even in adults 
as pnmarj or bilateral lesions 

Pathology — Permeplmc abscesses are usually unilateral and are commonly 
on the right side they may be bilalera) They may bear no relation to the 
kidne\ but most commonly are found behind and nearer the upper than the 
lower pole thus the kidney is pushed downwards and forwards rarely do 
the\ spread to the front of the organ They may remain localized fir^t mside 
the renal (urogenital) and later inside the pennephno fascia but have a 
tendency to track downwards along the ureter inside the former sheath (Fig I) 
and the psoas muscle to reach the pelvis and groin In late stages the abscess 
may point through the abdominal wall either in the post renal angle or in 
Petits triangle The wall of the abscess which is often densely thick and 
fibrous becomes firmly adherent to the surrounding tissues especially the 
diaphragm and muscles of the posterior abdominal wall The abscess may 
rupture into the surrounding tissues the peritoneal cavnty or the bowel By 
lymphatic spread it may infect the pleura and even cause an empyema 

Symptoms, signs and diagnosis — Pennephne abscesses are most commonly 
found m male adults betw cen the ages of 25 and 46 they also occur m children 
Grecnwald and Kreskv (1941) record eleven cases m children under 1 year of 
age 

M hen the abscess is a complication of some renal disease e g renal calculus 
tuberculosis etc vMth pus formation suspicion (hat an abscess is forming is 
raised by an exacerbation of the previous symptoms and signs The diagnosis 
is difficult however with cases of metastatic abscesses unassociated with 
symptoms of a renal lesion Hie same may be said for those hav mg an extra 
renal oricin 

The onset is generally insidious In more acute cases a rigor or senes of 
rigors usually preceded by a period of general ill health and fatigue is the 
g,°jnptom followed by remittent fever oscillating between 100 and 104 to 
lOo degrees Fahrenheit without any localizing symptoms 

A V anety of (b‘«easp8 are suspected among the commonest being typhoid 
fever influenza pneumonia phthisis infective endocarditis pyelitis etc 
The possibility of a pennephne abscess should be included m this list especially 
if a history of a recent or remote skm lesion can be obtained 

As a first step a blood examination mcludmg blood cultures agglutination 
tests urine examinations should be made A polymorphonuclear leucocytosis 
of 1“^ 000 to 25 000 per c c will exclude the first two on this list Bacteria and 
pus m the unne and the nature of the micro ot^anism will be most useful 

‘"‘"Tpenod ns long as tn o to Sse iieeks during uhich the patient maj become 
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^erv ill indeed may intervene before locahvmg symptoms tlcvelop In the 
early stages pain may be absent or quite insignificant but eventually general 
abdominal pain backache resemblu^ lumbago or fibrositis or a typical deep 
seated renal pam of either the duU ache or renal colic variety appears The 
pain IS increased if when standing erect attempts arc made to bend tonards 
the opposite side an effort which may be impossible owing to the rigidity o 
the erector spin® muscle on the affected side Attempts to roll over m bed 
have the same effect Pam may be referred to the hip )omt or thigh and be 
associated with a limp owing to spasm of the psoas muscle 

A troublesome and persistent cough aggravating the pain especially if 
accompanied by trivial abnormal physical signs often leads to an erroneous 
diagnosis of a thoracic lesion 

Physical signs may be completely absent Tenderness and rigidity of the 
lumbar and upper abdominal muscles may prevent an adequate examination 
of the loin without an ansKsthetic The thigh on the affected side may be 


drawn up and rotated outwards and a kyphosis produced on attempting to 
extend the leg suggesting m a child the presence of spinal or hip joint disease 
The latter will be excluded by demonstrating free movements m the liip joint 


m the flexed position 

With the patient m the sitting position on deep inspiration diminished 
expansion of the lower thorax may be obsened Air entry may be diminished 
and signs of oidema of the base of the lung may be present Sometimes a small 
pleural effusion is found which on withdrawal may show the presence of poly 
morphonuclear leucocytes 

As the abscess enlarges tenderness on palpation or percussion m the costo 
vertebral angle or on pressure on the last rib becomes an evident sign 

On deep palpation m the hypochondnum an mdefinito swelling may be 
felt well up under the nb margin A diagnosis of a pyonephrosis rather than 
perinephric abscess should be made if the margin of the lower pole of the kidney 
can be readily distinguished 

Fventually a palpable tumour which does not move on respiration bulges 
into the loin Such a swelling is commonly the first c\ idence of the presence 
of a pennephne abscess Atcheson (1941) m Ins series states that a mass on 
the loin was discovered m CO out of 1 17 cases on the day of their admission to 
hospital Later the skin becomes red and cedematous 


A careful examination of the lower abdomen is required to exclude the 
possibility of the abscess arising from the appendix or a peUic lesion tracking 
upwards 


The urine may or may not show any abnormality The absence of pus 
does not necessarily mean that the kidney is not involved Pus and bacteria 
commonly the staphylococcus pyogenes aureus are usually found after the first 
week or ten days A pyuria without bacteria suggests the presence of a tuber 
culous lesion in the kidney Other bacteria are streptococci and B coli 
commums Confirmation of these findings by ureteric catheterization us useful 
and m doubtful cases w ill indicate which kidney is mvoh ed The pus is seldom 
large in amount unless a pyonephrosis is present 

Radiography serves two purposes first m helping to arrive at an early 
diagnosis and secondly in excluding such external ongins as caries of the 
calculi or possibly tuberculosis of the kidney 
Ihe lollowing positive evidence of a permephric abscess mav be found and 
one or more of the findings may be observed (1) Abnormal shadoiv in the renal 
lossa (2) fixation of the kidney on respiratory or positional moiement 
best demonstrated in association with pyelography which according to 
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Mathe (1937) is an early sign occumngm all cases (3) blurring of the margins 
of the psoas muscle (Fig 374) (4) displacement of the kidnej do^vnuards 

and forwards demonstrable m lateral pictures especially pj elograms 
(5) lateral curvature of the spine with conca\ity to^\ards the affected side 
(Fig 374) (6) fixation of the diaphragm on respiration (7) demonstration of 

a small pleural effusion (8) displacement of the hepatic or splenic flexures 
(9) a pyelogram m the presence of a renal carbuncle will show splaying or 
deficiency of the calyces or the absence of a pelvic shadow if obtained by the 
intravenous method (10) a pyelogram may show the opaque medium to be 



renal^outtae^Figs'^rand™™™ "hen this is seen outside the 

tucked up\etMee/tho*hyer dlaphraem’S^*''/® “ ™nll abscess 

Treatment-Thore is only one ^ n^ploration 

the abscess Primary stapfvlo^n™?*^? ^ treatment namely to evacuate 
great a hurry unless theS b T el?' abscesses should not he opened m too 
sooner they are opened ftrbettt “““ « Present when the 

of the lorn OUier“routes staTV’”'' ’’ h V"h'’ ‘hrougli the muscles 

route 48 2 per cent trana£^I “"‘“‘“y transperitoneal 

ranspleural route 60 per cent transmuscukr route 
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10 8 por cent Although the Absces'^ an? as a rule unilocular care should 
he taken that no pockets or side tracks ore left unopened or undramed The 
surface of the kidnej should be careAiIlj cTammetl for a rupture a discharging 
carbuncle a scar on its surface a pyonephrosis etc It is seldom advisable 
tortino\cthekidnej attiusstage e\enifapnmarj cause is present a similar 
lesion may be there or appear at a hter date m tiic opposite kidney althouf'h 
this IS uncommon An abscess m the kidney may dram and leak as soon as the 
Iieniicphric abscess is eiaciiatwl failure to do this invariably leads to the 
formation of a sinus u Inch indicates the need for a secondary nephrectomy 
\ pjoncphrosis should he drained Further interference is to be avoided until 
later 

Abscesses due to local e'ctrarcnal causes should be similarly dealt with 
The foul smelling juis of an appendix abscess — the commonest cause — is 
usually sufficient to indicate its origin but whatever the cause the origmal 
lesion should Ic dealt with at a later date A tuberculous abscess of the 
spint requires the conservative technique to which these lesions are always 
siibniitted 


PERIKCPHRIC SINUS 


This occurs l»et«ecn the skm in the lumbar region and the perinephric 
tissues It H commonly connected utlft /Ac Ltdney resulting from an opemng 
of that organ ns hv nephrostomy or upon the incision of a perinephric abscess 
and mav persist after the inetlectivc removal of an obstruction of the ureter 
1>y calculus 

Probabh the commonest form of perinephric sinus is the leakage of a 
tiiherodoiM 3} tunl abscess which has tracked backwards along the sides of the 
vertehn? through the lumbar muscles These sinuses may be close to the mid 
Imo or piss to the surface v ta Petit s triangle 

Any abflottttial abscess which tracks into the loin may point and rupture 
in this region The commonest is retrocaical appendix abscess A duodenal 
fistula resulting from injury during the removal of a kidney is not unknown 
but must be rare 

The history of the origin of the fistuH should indicate its cause but if 
this fails the passage of radio opaque material along the sinus will do so The 
first of the«e requires removal of the kidney the second the conservative 
measures usually employed m the treatment of spinal disease the third the 
removal of the appendix etc and tlic last the closure of a duodenal opening 
accompanied by a gastro enterostomy 

\\ Girling Ball 

(Rev sed by the Editdb ) 
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CHAPTER LXIX 
URINARY FEVER AND URffiMIA 

T his term IS used to cover oil the venous phenomena which oconr as 
a result of the entry of bacteria or their toxins into the organism from 
a focus in the urinary system 

Several grades of this mfectwe process can be recognized — 

1 The indications are tJiat the inflammation is purely local in one part 
of the urinary tract, c g the urethra and its adne\» , the bladder , 
the kidneys 

2 There is a state of pyremia as a result of the spread of the infection by 
way of the blood stream from tho urinary tract Bones joints cellular 
tissue and viscera may be involved 
3 There is a blood invasion producing a septiciemia 

4 A chronic, and often msidious, urinary tract infection gives rise to 
chronic inflammation of tJie jomts, fibrous tissue planes, nerves, 
viscera, the cellular tissue of the true pelvis and the abdominal wall 

SYMPTOMS AND SIGNS 

Three degrees of the infection are recognized according to the length of 
time that the symptoms persist — 

1 Acute transitory 2 Acute protracted , 3 Chronic 

Acute transitory — There is an attack of fever following a penod of malaise 
The patient feels cold there is a npor, the countenance becomes drawm and 
anxious the pulse and respirations accelerate, and if the condition deteriorates 
the rigors may persist for several hours and the patient may lapse into uncon 
sciousness, to be followed by delirium and death The shivering attack is 
followed by an appearance and sensation of wrarmth, the temperature goes up 
and the tongue and skin become dry , after a variable period, if recovery 
takes place, profuse sweating occura, and the whole attack may have lasted 
not more than two or three days Exceptionally a relapse occurs leading to 
death 

As the rigors cease the temperature rises briskly often to fall back dramatic- 
ally withm a few hours 

Acute protracted — In this type there is a repetition of attacks of urinary 
^ single attack is drawn out to a variable length 
,, inihaZ rigor, which tends to be prolonged and which is not 

follow ed as a rule by such clearly defined phases of pyrexia and sweatmg as 
IS seen so commonly in a transitory acute attack These symptoms indeed 
may be quite absent The temperature instead of falling completely after 
the rigor lias finished, makes a partial drop and then tends to move irregularly, 

a fresh rigor being marked by a fresh nse 

In this way the fever may run an mtermittent course over a considerable 
period , rises occur without any apparent cause The rigors may be quite 
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absent or oft repeated up to a penod of a veek during uhich time they show 
a graduallj diminishing intensity m a case that is recovenng 

All the various systems of the body in due course show their reactions to 
the mfection 

The digestive apparatus shows early changes The tongue at first is 
red at the tip and sides and coated m the middle Later it becomes dry and 
hard The bps become dry the gabva is scantj and thick deposits of mucus 
project from the buccal mucosa where even thrush may develop s\\allo\nn<T 
is difficult The appetite goes digestion becomes poor and vomiting maj 
occur 

There is an interference with the activities of the intestines stubborn 
constipation is sometimes followed by persisting diarrhoea while prominence 
of the abdominal wall from accumulated intestmal gas is a fairly constant 
feature 


The respiratory apparatus is invariably affected some degree of 
congestion of the lungs is the rule 

The heart s action becomes affected this js apparent in an increase in 
the rate a loss of strength and irregularity 

The mental faculties are impaired there are troubled dreams and 
sometimes delirium 


The kidneys show evidence of involvement by the following signs — 
Diminished urinary output tenderness enlargement The last sign is 
not necessarily present 

Prognosis — This is a more serious form than the acute transitorj, as it 
more commonly leads to a fatal issue Pyrexia becomes more persistent, 
the pulse remains accelerated and becomes weaker urinary excretion dimin 
ishes and the patient passes into coma as a terminaJ phase before death super 
venes In the final stages the temperature sometimes falls while the puhe 
continues to deteriorate and the unnary output progressively dimimshea On 
the other hand if the fall m the temperature indicates a change for the better 
there will be a corresponding improvement in the pulse and quantity of urine 
excreted together with the evidence that recovery is taking place 

Chrome form (uriemia) — This may commence as such or succeed the 
preening type Pyrexia is commonly an inconspicuous feature , it maj be 
quite absent , when present fairlj regular mild oscillations are the rule , 
often the temperature remains subnormiJ The widespread manifestations 
seen m the acute protracted form are also apparent to a lesser degree , and 
there develops a chronic state of cachexia — uriemia — which is cliaracteristic 
of certain chronic urinary cases , manj of these progress to n fatal issue The 
appearance of the patient indicates a loss of flesh and the skin becomes WTinkfed, 
pale or yellowish 

The urme m the chronic form is often pale and plentiful sometimes it is 


turbid 

All symptoms and signs 


slowly disappear if recovery occurs 


but relapses 


are common , . , ^ ^ t 

Less striking evidence of the chronic state is sometimes present and the 
symptoms may’ easilj escape recognition as those dependent on changes in 
the urinary tract Diminution of mental alertness loss of energj . loss of 
appetite constipation with flatulence some frequency of mictuntion from 
Tiolvuna such sv mptoms commonlj depend upon a certain degree of chronic 
nnnarv tract disease It should be clearl3 understood that the urannic state 
,s not dependent on an delation of the bloed urea , It la often iireacnl iilien 
the Hood urea is loo and absent when the hlood urea la high 
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COMPLICATIONS 

During the course of the acute protracted or chronic forms certain infective 
complications may occur These present themselves as either septiemmic or 
pyjemic manifestations and the following conditions are more commonij 
seen skin eruptions isolated indurations m cellular tissue planes suppura 
tion in muscles suppuration m Mscera arthritis parotitis 

Although a case may proceed to death and autopsy may fail to reveal 
renal involvement yet a complicating infective process in one or other kidney 
vs usual in such cases where suppuration is present this takes the form of 
miliary abscesses throughout the parenchyma An increase in blood urea 
is the rule u hen the renal inflammation is prolonged and makes the prognosis 
bad 


ETIOLOGY 

Attacks of urinarj infection are spontaneous or provoked 
The spontaneous variety is commonly seen in cases of chronic bladder neck 
obstruction of different kinds which are complicated by residual unne in the 
bladder but it also occurs independently of these predisposing causes 

The provoked variety (catheter fever) — ^This is the more common and 
arises from instrumentation of the urmarj tract even when this is carried out 
with duo skill and care but an unskilled technique m the passage of instru 
ments per urethram or the mere bad choice of instruments is a more common 
cause Trauma from lithotrity is likely to produce it with internal urethro 
tomy the nse of temperature may not occur until after the removal of the 
md welling catheter It sometimes seen after the passage of ureteric catheters 
Vesical irrigations or instillations may also be the precipitating cause During 
the convalescence of prostatectomy attacks of urinary infection are likely to 
occur especiallj after urethral instrumentation 


The course of events when urinary infection occurs indicates that — 

1 The lower urinary tract rather than the upper is commonly the original 

seat of the infection 

2 The kidneys tend to be involved early in the infection 

3 There is a danger of the infection being earned about the body m the 

blood stream 

The followmg considerations are of special interest — 

1 In the earliest cases there are no signs that the infection has spread 
^ beyond the lower urinary tract 

^ those cases which arise spontaneously evidence of pre existing 
disease of the lower unnary tract or the genitals can usually be ob 
tamed a hghtmg up of a latent focus of infection is the common 
cause of the attack 

3 An attack provoked by mstnimentation may obviously be due to the 
same cause such a coucae of events may be assumed where the 
sterile and due skill and care are exercised and 
no difficulty anses vith the instrumentation 
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4 The presence of pre-existmg infection in the unne especially when there 

IS residual unne m the bladder is a frequent antecedent of unnary 
fever both with and withont instrumentation It is the common 
belief that in these circrumstances following instrumentation fresh 
organisms gain access to the tissues, through a traumatized mucous 
surface It maj be remembered hoi\ever that in such ca'»cs organisms 
are already m the tissues— generally the prostate — and can be easily 
stirred into activity by trauma In the circumstances it is rather an 
academic point as to which process occurs 

5 The danger of introducing fresh oiganisms on the instrument cannot 

be denied and demands all the proper aseptic measures to prevent 
this, on the other hand catheter fe\er can follow m spite of the 
exercise of proper skill and the most rigid precautions including 
a preliminarj urethral irrigation It maj therefore, be reasonabU 
assumed that an attack of infection fol^wmg instrumentation can 
occur without introducing fresh organisms on the instrument 

6 Pre-existing kidney disease is often a predisposing factor in a case 

which becomes complicated by renal mfection this predisposition 
may be assumed when residual urine — particularly when this is 
infected — is present m the bladder , but the absence of residual 
unne is sometimes noted 

7 The reaction to the entry of organisms into the blood stream may he 

severe, but only transitory provided that the invasion is not con- 
siderable , the virulence of the oi^arusms is not high , the kidney s 
have not been previously badly damaged 
According to the extent to which the above conditions ptc%ail so the 
features of the case indicate the diderent clinical ty pes namely acute transit- 
ory , acute protracted , abscess formation , chronic 

Pus-formation m the kidneys may end m resolution — the pus being dis 
charged into the renal passages — or may lead to grave toxffmia end death 
Pus formation m other situations may determine a similar course of e\ ents 
namely resolution, escape of pus, or a fatal issue Surgical intervention 
to evacuate pus may result in cure 

Tlie uriemic state inevitably comes with the ternimal phases of all urinary’ 
infections which end fatally', and is most common)} seen in the clironic form , 
the symptoms increase in proportion to the destructise processes which are 
going on in the kidneys 

DIAGNOSIS 


An acute attack — Malaria, renal and biliary colic, BepticTimn, are the 
principal conditions which will need to be excluded The recent history, and 
findings m connection with an examination of the urinary tract, will always 
suffice to locate the real seat of the infection 

A protracted acute attack — Once again malaria must be considered and 

tvphoid fever excluded 

Suppuration in the urinary apparatus or the adnoxic is sometimes over- 
looked as the cause of continued symptoms of infection The prostate, the 
cellular tissue of the periprostatic and the penvesicsl regions are sometimea 
the seat of this form of inflammation , while the kidneys are the commonest 
scat of such a process, from which pennephno suppuration may result 

Chronic urinary infection— The real ongin of the sj mptoms may esca^ 
notice because the sy mptoms arc often more stnkmgly related to parts outside 
the urinary tract, as, for example, to the digestive system 
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Persisting evidence that the kidneys remain infected gives a grave prognosis 
to this type of case Tenderness on pressure in the renal regions is the certain 
and simple sign of renal involvement . ^ * t* ^ t 

Abacterial urine in the presence of urinary tract infection— It is important 
to be avare of the fact that an infection may exist in the urinary tract although 
bacteriological evidence has been sought for m the urine and not found 

Abacterial pyuria— The condition is most commonly met with as a ure- 
thritis When the urethral discharge is purulent and abundant the urethral 
onem of the condition is not likely to be overlooked In some cases howe\ er, 
the discharge is clear and so scanty that it might easily escape detection 
unless the external urinary meatus is examined carefully after several hours 
of retention of urine In these circumstances, if the inflammation does not 
involve the bladder the ttvo-glass test -will make it quite clear that the urethra 

generally the posterior— is the seat of infection , for this simple procedure 

will show in the first glass, turbidity or debns or both, and in the second 
a non-turbid urine without debris When the bladder is obviously involved 
in the inflammation as well, there will be pus in both glasses , but urethral 
inflammation will still be indicated when debris is present m the first, and 
barely so or absent from, the second 

When the pus in the urine is merely microscopic there is an obvious need for 
urethroscopy One may go a stage lurtlier and emphasize the fact tliat there 
are many cases w ith disturbances of micturition where neither bacteria nor pus 
cells can bo found in the urine in spite of a painstaking search, yet urethroscopy 
reveals a chronic inflammatory process, generally granulomatous in nature 
It IS also instructive to consider this subject by comparing the urinary 
findings m relation to cystoscopic appearances during the succeeding stages 
of subsidence in certain cases of B coli cystitis as follows — 

1 Organisms and pus m the urine and obvious cystitis on cystoscopy 

2 No organisms but pus in the urine and obvious cystitis on cystoscopy 

3 Neither organisms nor pus in the urine but on cystoscopy patches of 

cystitis scattered about the bladder 

4 Neither organisms not pus m the urme, nor widespread patches of 

cystitis on cystoscopy but a chronic inflammatory state of the 
front of the trigone bladder neck, and posterior urethra (urethro- 
cervico tngonitis) 

The last condition can often be found many months, and even a year or more, 
the uttadK u5 acute cystitis bas passed , it is commonly accompanied 
by chronic frequency of micturition bouts of increased frequency, and some- 
times urgency and dysuna and even further attacks of cystitis 

The absence of positive findings m the urine commonly causes the existing 
chronic inflammatory state in the vicinity of the bladder neck to be over- 
and the symptoms which it produces to be misinterpreted 
e proof of the relationship between the symptoms and the pathological 
m mgs 13 often apparent m the favourable response of the symptoms and 
the local condition to the treatment applied to the latter 

ate up into an acute state of the chronic inflammatory focus is often 
the origin of an attack of cystitis 

that these facts calls for the enunciation of the pnnciples 

** present in the urinary tract with an absence 
™ merely organisms , and 

that manj organisms may be present with onij a trace of pus 



URINABY liBVbR AND URAMIA 759 

In a general aj gross examples of abacterial urine m spite of a ^rell 
established urinary tract focus of infection are well known for example in 
certain cases of renal abscess 

The work of Helmholz and Field (1926) showed bv animal experiments 
that the urine maj be sterile although autopsy examination showed active 
inflammatory processes in the kidn^ Runeberg <1921) reported several 
ca<ios w ith sterile pyuria in which the nephrectomy specimens microscopically 
failed to show a tuberculous focus but foci of staphylococci were found m 
the renal cortex 

Caution must be exercised before pronouncing that a urine is abacterial — 

1 Tuberculosis must be methodically excluded w hen pyuria exists 

2 Chemotherapeutic treatment may prevent organisms wluch are present 

from grow ing on culture media 

3 Faulty technique especiaUj long delay between collection and bacteno 

logical examination may preient organisms from being detected 

On the other hand repeated trauma from a urinary calculus can produce 
an initial abacterial pyuria so can inflammatory states affecting contiguous 
stnicturea 

The diagnosis of true infective abacterial pyuna should be made only 
when repeated bacteriological examinations of the unne have been made with 
great care and aro all negative 

Tho fact that many of these cases respond dramatically to treatment with 
nox arsenobiUon is suggestive that the cause of the treatment is often a staphylo 
eoceal one 

The disease has been transmitted to animals by Schaffhauser (1037) without 
any organisms liaving been identified This is strong circumstantial evidence 
that the cause is an infective one Moor© (1943) who reported a number of 
cases of abacterial pyoiria feels that experiments should be done to determine 
whether an ultra microscopic virus is not the cause m certain cases 


Prophylaxis — In dealing with a case likely to fall a victim to this infection 
every precaution must be taken to prevent such an occurrence 

Even i> cases where ao iustbuvientation or operative inter 
TERENCE IS INTENDED safeguarding advice against infection can often be 
given to any patient with symptoms of urinaiy disease Such a patient may 
be w amed that a sudden strain of any kind as from fatigue sexual alcoholic 
or dietetic excess or lowering of general health from other causes may be the 
means of precipitating an attack of urinary infection 

Even though mfection be already established there must be no relaxation 
of antiseptic precautions where instrumentation is concerned 

As A PREU3IINABY TO INSTRUMENTATION a coutse of unnary antiseptics 
sliould be commenced a day or so before and continued for four days 
altogether Two grains a day of one of the siilphonamides seems m tlie 

ordmary way to be adequate i:, r 

Precautions in the passage of iNSTKUvrBarrs — First of all there are the 
elementary precautions m cleaning the hands and the genitalia which have 
to be handled Irrigation of the anterior urethra with an antiseptic is a pre 

caution which some surgeons i u xu i 

The choice of instruments and the skill and care with which they are used 
can be the most important factors which decide whether urinary (catheter) 
fev er w ill supervene or not as a rrault of the instrumentation 
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If It JS the first instrumentation m a male a choice of instruments— with 
a sterile towel on which to lay them— should be to hand Orduiary rubber 
catheters are not the best because they ha\e to be held near the vesical end, 
and are not necessarily easy to pass The Tiemann catheter (Fig a), how- 
e\ er although of rubber is not only firmer— and, therefore, can be held well 
awa-y from the tip— but is the easiest of all catheters to pass , size 7 or 8 
(English) should be to hand for general purposes When gum-elastic instru- 
ments arc used if the} are hard and not introduced with a stylet, first of all 
soften them well in hot water Do not use large sizes— size 8 English is big 
enough for general purposes — bicoude as well as coud6 should be available 
Metal prostatiG catheters will sometimes pass when no others will 

Infected bladders containinq residual urine can often be much 
lmp^o^ed by a short course of vesical lavage The need for this is often 
prising m cases where the infection is marked and requires surgical inter- 
vention 

Before surgical intervention in infected cases — General measures 
to reduce scpaia should he undertaken It is sometimes wise to postpone 
operation until sepsis is lessened 

In staphylococcal infections a course of pre operative autogenous vaccine 
is sometimes desirable (Marion) 

Operative procedures ui alt bad cases of infection must be reduced to the 
absolute minimum A pre-operative injection of omnopon and scopolamine 
or morphia will often reduce the amount of anaesthetic required 

Adequate bladder drainage following all operations on the bladder or the 
urethra is the most important means of keeping down urinary infection 

Curative treatment — Theoretically this may be discussed under several 
headings promoting drainage , applying antiseptics , attacking infection 
from the blood stream , ehmmatmg the absorbed products of infection , 
dealing with complications 

Promoting drainage — In lower unitary tract infection, by suprapubic 
cjstostoiu} or indwelling catheter 

In certain cases the indwelling catheter is unsatisfactory, especially if it 
produces prostatitis it may then require to be replaced by suprapubic 
c} stostom} A tw o w ay tube for convenience of irrigation is a useful appliance 
Aitlvino antiseptics to the inflamed parts — Frequent vesical irriga- 
tion A two wa} tube — either a short or an angled long one — is convenient 
for irrigating purposes Wliere the infection is associated with bleeding giving 
TiNc to i^ots, the )ong tuhe is inconvenient Suitable lotions are mentioned 
on p 697 

AmchiNo TiiL infection through the blood strbavi— T he sulphona- 
midcR, urotropm, etc , are referred to on p 767 

Intraierious tnjeclions of urotropm are often beneficial One cram dissolved 
!!1 ♦ » of sterilized w ater should be giv en daily Up to four such injections 

in twent) four hours ma} be tried in septicaimia 
/ emcjiim tfierapy should bo used m suitable cases 
l or Hind administration see page 73 ? 

Treitmfnt of Complications 

fl Iimm?npnt ^roiiWca — Castro intestinal symptoms can be such 

foJ tt «‘«y call 

During a tenoiM Vegetable soups, and farinaceous solids such as 

potatoc-i and ricc, and freshly stewed fruits am indicated ’ 
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lUen improuineni scla in niH milk butler cooked venetables toast 
biscuits jam 

HAen comUjxition is present cooked fruits twice a day in addition to 
laxatiics siicli as cascira 

]\ hen dtarrhcra ts present omit milk fruit ami uncooked vegetables and 
drinking w ith meals gn e bismuth 

When there is much fains omit all vegetables and give freshly prepared 
stewed fruits 

11 hen the itdneys are again tcorLtng uell add fish or white meat once a day 

5uppnraliojis— Ihcse where accessible should be opened as soon as possible 
^Iilnrj abscesses of the kidney must be allowed to take their course 


THE TREATMEKT OF UREMIA BY THE ARTIFICIAL KIDHEY OR BY 
PERITONEAL LAVAGE 

Before diac«s«ing the different methods of eliminating toxins from the 
bodj lluids in nrtinia it should be emphasized that the best reward for the 
labour of combating urTmia is likely to follow the discovery and proper 
treatment of the causal factor which is so commonlj located in the urinary 
tract itself Nor should it be forgotten that it is alwajs essential to dilute 
and assist in the elimination of the toxins by a copious and properly 
administered intake of fluid Fluid administration is sometimes misused badly 
when mtraaenous transfusion tsgnen bj not keeping a proper check on intake 
in relation to output 

The conception wlucli was formerly popular that the toxemia known as 
iinmia was due solelj to a concentration of urea in the body duids no longer 
Iiolds 

The concentration of toxic substances which produces the condition may 
1 e said to bo due to renal msufTiciency cxtrarcnal causes or to a combination 
of these Tlie toxins m question are believed to be duo to metabolism and of 
protein origin Although the nature of the metabolic toxins is not known 
tho latter are considered to be dialyzablo and therefore capable of passing 
through such scnii permeable membranes as the peritoneum or capillary walls 
A constant relationship between urea levels in the blood and ascitic fluid has 
led workers m both the experimental and clinical fields to employ peritoneal 
lavage as a means of combating ura*niia There is however a greater urea 
clearonco w ith the artificial kidney than with peritoneal lavage but the former 
method requires a more complicated apparatus 

The apparatus required for the employment of either method is elaborate 
and expert supervision is nccessajy otherwise there is little chance of success 
from their employment 

Apparently the first workers to mterest themselves m this problem were 
Abel iiowntree and Turner who in 1013 removed from the blood of animals 
by experiment the products of metabolism by dialysis 


THE ARTIFJCIAL KIDNEY 

This consists of an apparatus which allows the blood to flow outside of 

the body through a sj stem of dialyzii^ tub^ 

Nearly all the substances excreted by the urine are m the form ot small 
molecules and can be removed by dialysis but substances such as protein 
winch hav e large molecules cannot pass through the membrane 

Kolff (1044) claims that with his apparatus it is possible to keep alive 
patients suffering from uraimia and anuna so long as blood vessels for puncture 
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are a\ailable He also holds that certain poisonous substances with small 
molecules such as sulphamethyltheazol may also be removed by this method 
The essentials m an efficient artificial kidney arc the lollowmg — 

A good dialyzing membrane (cellophane) 

A good anticoagulent (heparin) The dialjsator must spread a small 
quantity of blood oier a large surface, the blood must circulate in a 
closed system the blood and the rinsing fluid must be kept m con 
tinuous movement it must be possible to properly stenhze all the 
parts of the apparatus with which the blood comes into contact For 
illustrated details of this apparatus see 'New Wa>8 of treating 
Ura?mia by KolfF (1947) 


PERITONEAL LAVAGE 

The principles of this procedure are simply that a large quantitj of rinsing 
fluid is allowed to run through the peritoneal ca\ itj , and that the peritoneum 
sen es as a semi permeable membrane 

Kolff stresses the point that electrolyte content of the rinsing fluid should 
be compared not with that of the phsma but of the plasma water The 
danger of producing a general cedema emphasizes the need for pajmg 
attention to this point 

For details of the composition of the rinsing fluid the reader js referred to 
Kolff 8 monograph (1947) on this subject 

Heparin is added to prevent clotting in the tubes of the protein containing 
fluid flowing out of the abdomen penicillin maj be added to the rinsing 
fluid when cooled down after sterilizing but it should also be given directh 
to the patient 

Kolff insists that the rinsing fluid be sterilized in a closed system w hich 
must not be opened once it is sterilized The chances of infection arc also 
reduced by having the reservoirs sufficiently large that frequent change from 
one to another is not necessary 

There is an inner and an outer tank each contains salts of different kinds 
m solutions arranged m certain proportions The rate of flow must be care 
fully regulated 1 litre per hour has proved to be satisfactory Excessive 
irrigation certainly produces cedema It is essential that the inflow and 
outflow can be interchanged at a moment s notice There is a special method 
for cleaning the tubes Catheters are introduced into the abdomen after 
punctures wit'ii trocars 

H P WiNSBUKt White 
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CHAPTER LXX 


THE MEDICAL TREATMENT OP NON-SPECIFIC INFECTIONS OF THE 
URINARY tract 

T he adequate treatment of mfection m the urinary tract often calls 
for the close oo operation of phjaician urologist and pathologist for 
while medical treatment la often successful by itself it must be based 
on information provided by the laboratory and may prove to be the prelude 
to a complete urological investigation 

There has, of recent years been a vast amount of research earned out 
on the problems of urinary antisepsis and the empirical and often incorrect 
use of patent medicines and iH tested drugs has given way before powerful 
and effective antiseptics The indications for and the results that can be 
exjiected from tlie use of each new dnig are becoming increasingly known and 
the treatment of the infected unnaiy tract now rests on a secure swentiffc 
basis 

The clinical aspects of urinary infection, the signs and symptoms of 
pjehtis and cjstitis, have been dealt with elsewhere and the difference 
between an acute and a chronic infection has been stressed From a thera 
pcutic aspect this difference is often more important than the actual localiza- 
tion of the infection m the urinary tract Two further points require emphasis 
first, the importance of knowing the nature of the infecting organibm in any 
case under treatment, and secondly, the great difference between a simple 
uncomplicated infection in the urinary tract and one superimposed on some 
underlying lesion Even with the powerful antiseptics now available it is 
uncommon for (he urinary tract to be stenlired m the presence of stasis and 
It must alnajfl be rememberefl that the failure to cure a urinary infection 
medically is not an indication for despair but rather for a full urological 
investigation 

PRINCIPLES OF MEDICAL TREATMENT 
There arc in the medical treatment of urinary, as of all other infections, 
two definite aims, the relief of sjmptoms and the eradication of the infection 
While the newer drugs, such as those of the sulphonamide senes, succeed 
m accomplishing both these objectives, some methods of treatment are still 
entirely symptomatic and must be followed by a determmed attack on the 
mfection Thus it has long been recognized that alkalis will relieve the symp 
toms of acute pyelitis or cystitis If sufficient alkahs are given by mouth 
to render the urine alkaline the temperature will fall and the pam and dis- 
comfort will be relieved, but the unne will remain infected and until the 
mfection has been cured, there remains the risk of relapse and complication 
Alkalis in the treatment of urinary infections — Adequate dosage of sodium 
or potassium citrate or bicarbonate is effective m the control of the symptoms 
of an acute mfection , 30 gr of sodium citrate and 30 gr of the bicarbonate 
are usually given every three or four hours It is essential to give sufficient 
to render the urine alkaline to htmus, and the unne should be tested regularly 
The treatment should, at first, be given day and night, for if the unne becomes 
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acid during the night the temperature may rise again Once the patient 
has been afebrile for twenty-four hours the dose can be reduced Alkalis by 
themselves rarely cure the infection and though the patient may feel perfectly 
fit a full course of a urinary antiseptic should follow tins treatment In the 
case of the sulphonamide drugs the two treatments can be superimposed, but 
mandelic acid or hexamme cannot be given until all alkalis have been dis 
continued 

The mode of action of alkalis is unknown The treatment ls purely 
symptomatic and nothing can be gained by treating a symptomless chronic 
infection with daily doses of citrates This is still frequently done, but is 
a relic of the practice prior to the days of efficient urmarj antiseptics 

There is little risk m gnmg these large doses of alkalis for a few days 
unless there is coexistent renal failure when vomiting and dehydration and 
the failure to render the unne alkaline may radicate the onset of alkalosis 

The question of the control of the fluid balance of the urological patient 
has been fully dealt with on p 733 In the treatment of the infected urinary 
tract the fluid intake of the patient assumes further importance, for the 
intake affects not only the hydration of the patient but also the concentration 
of his urine 


Fluid control in urinary infections— It is claimed that the symptoms of an 
acute pyelitis or cjstitis can often be alienated by “ flushing out " the urinary 
tract, and m acute infections a large fluid intake, of 5 to 6 pints a day, should 
be gi\en This may relieve the pyrexia and other symptoms and is a useful 
adjunct to the use of alkalis 

On the other hand, when a urinary antiseptic is used, a high concentration 
of the drug is required m the unne and a large urinary output may defeat 
the object of the treatment When hexamme or the mandelates are used the 
fluid intake should be restricted to 2 to 3 pints a day during the exhibition 
of the drug This is not an absolute rule and the patient should never be 
made uncomfortable by too ngid a restriction of the fluids When the sul 
phonamide drugs are used, fluids must not be too rigorously rationed, for the 
acetyl derivatives are not very soluble and tend to precipitate out in the urinary 
tract With these drugs relatively small doses produce the required urinary 
concentration, and an intake of 4 pints a day should be adequate to prevent 
complications These figures apply, of course, to temperate climates 


Urinary antiseptics The specific treatment of a urinari' infection has as 
its object the complete elimination of the infecting organism, and for this 
purpose urinary antiseptics are used These drugs render the unne bactericidal 
or bacteriostatic so that multiplication of the infecting organism ceases and 
the dead and dying bacteria are washed out of the urinary tract Other 
means ot attack, such as lavage are considered elsewhere, while such measures 
as ' accines and bacteriophage are now rarely, if ever, used 
tkn ^ if 4 ® * which can be relied upon to render 

unmrv organisms which may be found in the 

their ifw* ■R’fn^o manj of the available drugs have toxic effects which limit 
be hclnfiil the various drugs which are now in use, it will 

be helpful to consider the properties of an ideil urinary antiseptic 

Tiie IDEAL URINARY ANTISEPTIC should have the following properties — 


/ill It taken by mouth in small doses 

pnor unaltered in the gut 
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{ui) It should be readily absorbed, and 

(iv) Following absorption should produce no general systemic effect 
(\) It should bo rapidly excreted bj the kidnejs so that it has no 
cunmlatiie toxie effect on the body 

(m) It should be effective against all the common oigamsms found 
m the urinary tract should be bactericidal m a low concentration 
and should act in both acid and alkaline urines 
(\u) It should be excreted even by a damaged kidney so that an effective 
urimrj’ concentration can be obtamed in the presence of renal 
failure 

(viii) It should be effective as soon as excreted by the kidneys so that 
its antiseptic action starts in the renal calyces 
(li) JTeither it nor its breakdonn products should imtate the kidneys 
or unnary tract 

Unfortunately no such ideal drug has yet been found and all available 
antiseptics fail m one or more respects In order to select the most suitable 
drug for the treatment of any individual case, it is necessary to understand 
the potentialities and limitations of each of the available drugs 

Of the innumerable drugs ivliich have been recoramended for the sterdiza 
tion of the infected urinarj tract only four groups are in common use to day 
These are — 

(i) Hexamme 

(u) Mandelic acid and its salts 
( 111 ) The sulphonamide senes of drugs 
(a ) The antibiotics — penicillin and streptomj cm 

Heaamive — Hexamme (hexamethylene fetrarame methenamme uro 
tropine) was introduced by Nicolaicr in 1894, and since tlien has beeoi one 
of the most widely used urinary antiseptics It owes its bactericidal power 
to the fact that m acid solutions it decomposes to liberate formald^yde 
It 13, therefore, effective only m acid urines Some decomposition is inevitable 
in the stomach, but gastric irntation is rare It is rapidly absorbed and ex 
creted and produces no general systemic upset It is given m doses of 10 to 
30 gr three times a day m association w ith a unnary acidifying agent Hexa- 
mme when properly used is an efficieot urmary antiseptic Its fall into dis- 
favour w as largely the result of careless routine use, for it is essential to render 
the unne acid and to test its acidity 

Hexamme and acid sodium phosphate are not prescribed in a single mixture, 
aa the hexamme would decompose In mixture form it should be taken as 
follows — 

Hexamme gr xx 

Chloroform water to | fl oz 

Dose J fl or half an hour before meals 

Acid sodium phosphate, gr xx 

Chloroform water to ^ fl oz 

Dose J fl or half an hour after meals 

But to avoid the need for the taking of two different mixtures it is better 
to give the hexamme m tablet form and the acid sodium phosphate m solution 
at the same time ^ , i 

Ubinaby acidifying agents— For many years acid sodium pJiospfaate 
(NaHjPO,) was the only salt used for acithfvmg the urine Its use is based 
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on the action of the hidney in etcretmg acid phosphate salts a hen 
counteractint^ a tendenc\ to acidosis but these salts are not strongly acid 
and a lou urinan pH ‘is not obtainable Using acid sodium phosphate, 
a t)H of 5 4 mas be obtained but rarely will the urme be more acid The 
more effectiie urmar> acidifiing agents are the ammonium or calcium salts 
of unmetabolizable acids Ammonium chloride is a powerful agent, owing 
its effect to the con\ ersion of the ammomum radicle to urea, Iea% mg an excess 
of acid ions with the resultant production of an acid urine Calcium chloride 
IS similarly effects e and probably acts as a result of the immobilization of 
the calcium ions in the gut NVith such salts a utinaTy pH of 50 or e\eu 4% 


can casilj be obtained 

The method of combining hexamine tablets with an acid sodium phosphate 
mixture will not lead to a highly acid urine, and while sufficient formaldehyde 
nia> he liberated to act as a proplolactic there will often be insufficient to 
act as a therapeutic agent The stronger agents, such as ammonium chloride, 
given in 10 gr doses with the hexamine, while increasing its efficiency as an 
antiseptic maj lead to the liberation of sufficient formaldehyde to irritate 
the unnaiy tract with resultant Immatuna and pam Careful watch la there 
fore needed on the urmarj acidity 

Since the action of hexamine is dependent on a change occurring after 
Its excretion bj the kidney, a liigher concentration of formaldehyde will be 
foitnd m the bhddcr than m the renal urme, and the longer the unne remains 
unpissod the greater the concentration of formaldehyde This probably 
accounts for the favour with which this drug is lield by the urologist not onl} 
m the Inatnient but also m the prophylaxis of bladder infection in cases of 
lower urinnrj obstruction 

.llAxnrfic \ciD — Mandchc acid was introduced as a urinary antiseptic in 
and soon c-vtabli^bod itself as an cfTcctive agent — replacing the koto 
genic diet Mandehc acul is only active m acul urme, owing its bactericidal 
action to the free undi'socntcd acid The less acid the urme, the greater 
tlio proportion of ionised mandehc acid and the greater the total concentration 
of the acid required to produce the same concentration of the free un-ionizod 
acid TIiuh w IuIc at a pH of 6 0 a concentration of 0 5 per cent of mandehc 
acid IS offittivc double that concentration is required at a pH of 5 5 If the 
onlmnry dosage of tlie drug is to be effective, the urine must therefore be 
biglilv acid and htreing acidifying agents must bo used 

The usual dose of mandehc acid vs Z g«\ four times a day and the three 
n cognized methods of giv mg the drug arc — 


(ri) Sodium mandelate (1 4 gm q i d ), the urine being acidified by 
ainiuoniuin chloride (I gill (ISgrltid) 

"'^^tidilate (3 4 gm q id) as a syrup 
(f) Lnlciiitii mandelate {3 4 gm q i d ) in powder form 


I'^tter two being active acidifying agents themselves require no extra 
ionium cblnride, but whichever method is used it is important to test 
tiu iirmarv ncuUt^ ^ 


Sr P ofllr A f4Wf)ro;t^ of Il<« in l/Pafor hiUoiI to aUout 

Tr«t tw|*T« «rr Vr ‘ '.t * I’"**' rolour— iikIk utinj? « nil of ■> 3 or l(VW 

‘f Mflo- n f TcVio t , n ’■* ’ ** “ P””-*''-'- ncPH- irv to tc^t <.%cr> «,KH-.mrn 

1 ii«i III «r V i"'.'" i"”'"' *•" lliinl .lay tho rnrij inormnR 

I » "»“‘’f^a«v»low ,K,„nitioiwl«riIifymKnf'nntHrr.|UirP<| ' ^ 

n.tilIf.ni'lVl™''' r"' bieome acid enough on the routine dosage. 1 to 2 
».Wilinn»l gra,,,,,,,-, „f an, Mande inaj be gnu, ,b„lj nml tl.e urine 
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further tested but often some other underlying cause utU be found The 

three tnam reasons for the urine failing to become sufficiently acid are 

(o) Insufficient acidifying agent 

(b) The presence of renal failure 

(c) Infection with a urea spbttmg organism 

Preparations of calcium or ammonium mandelate are the favourite 
methods of giving the drug winch has an unpleasant flavour and raaj cause 
some nausea It is uell absorbed and m patients with normal renal function 
13 rapidly excreted so tliat toxic or cumulative effects are rare Sbght tinnitus 
and deafness maj occur durmg the admmistration of the drug In the pres 
ence of renal failure toxic effects may result not from the mandelic ion but 
from the systemic acidosis resulting from the unexcreted acidifjmg agent 
Alandehc acid must therefore be used with caution m cases of renal failure 
and since in such cases a sufficientlj acid urine will rarely be obtained the 
drug IS scarcely worth a trial In the presence of active renal damage as 
shown by the presence of albumm casts and red cells m the urine acidifymg 
agents may act as renal irritants and though mandelic acid has been used 
successfuHy m such cases care is needed There are no otfier major contra 
indications to the drug though as has been mentioned above it is unsuitable 
for use in an acute febnle case to whom the fluid restriction and acidosis would 
be an added burden In routine use the fluid intake should be restricted to 
2 to 3 pints in the twenty four hours so that an adequate urinary concentra 
tion may be raamtained Mandelic acid is an effective agent against most of 
the common organisms and is the best drug for use in cases infected with the 
streptococcus fsccahs It is useless ui the presence of B proteus (see below) 
The sulphonaviide drugs — ^The introduction of the sulphonamide drugs 
has revolutionized the treatment of unnary infections Most of the sulphon 
amide derivatives are rapidly absorbed from the gut and because of their 
rapid excretion by the kimiej large doses are required to maintam an adequate 
blood level m the treatment of systemic infections This rapid excretion 
however leads to far higher concentrations in the urme than are ever found 
m the blood or other body fluids and m the treatment of urinary infections 
quite small dosage vvill lead to a bactericidal urinary concentration While 
concentrations of 4 to 15 mgm per 100 ec of blood are considered satis 
factory in the treatment of general infections urinarj concentrations of over 
30 mgm per 100 c c are easily obtained and levels well over 200 mgm may 
occur In fact the urine is often supersaturated with tlie drug or its acet 3 1 
derivative which tends to precipitate out 

M hichever sulphonamide drog is used in the treatment of a urinary m 
fection a dose of 1 gm four times a day is generally adequate though a larger 
initial dose maj be given in severe infections \\ ith this small dosage there 
is little risk of the drug or its acetyl derivative precipitating out and leadmg 
to renal irritation or concretion but the fluid intake must not be too rigidly 
reduced , , , 

Of the many sulphonamide denvative^ on the market hve are widely 
used m the treatment of urinary infections — 

Sulphanilamide 

Siilphathiazole 

Sulphadiazme 

Sulphadimethylpyrimidine ( nilphamezath ne ) and 
Siilphacetamide 

Certain minor pharmacological differences between these drugs mfluence their 
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most promising features of this neip antiseptic agent is its bactericidal action 
on 13 proteiis and it maj ^ ell prove to be the most effective treatment for 
infections due to this resistant oiganism As with other urinary antiseptics 
treatment often fails m the presence of unnarj stasis and m such cases a 

etreptomj cm resistant strain of the organism de%eIop8 verj rapidly often 

Mithin a feu ueoks For this reason intensive treatment for a short period 
IS stated to jielcl the best results and dosage as high as I to 3 million units 
per dn> {I to 3 gins) has been used Even in the presence of urinary 
obstruction streptomj cm maj bold the mfection m check until drug resistance 
IS established and the drug has been used to control mfection dunng operations 
on infected urmar^ tracts This new drug mil clearly be widely tried as soon 
ns supplies become a\ aihble and the indications for its use in urinary infections 
Mill then become established 

Other upinarn antiseptics — Many other drugs ha\e been recommended 
as urinary antiseptics in the past Methylene blue acnflavine dyes of the azo 
pories such ns pyndium and neotropin and liexylresorcmol have all had their 
following but few of the many drugs have survived the test of time and 
competition with the more effective drugs and they call for no mention here 
Jseoarsplienamine is stilt occasionally used for one or twomjections of an organic 
arsenical will occasionally clear up a resistant staphylococcal mfection of the 
unnarv tract it has also Seen recommended m the treatment of sterile pvuna 
Having now considered the available drugs the treatment of the various 
types of urinary infection may 1 e discussed 

TREATMENT OF THE ACUTE URINARY INFECTION 
Alkalis should be given at least four hourly (see p "GS) and small doses 
of a sulphonamido (1 gm qid) should be started Mith this treatment 
most acute infections will subside and if the sulphonamide is continued for 
a further four to five days after the temperature has fallen a complete cure 
may be expected Mhcn hovrever the acute symptoms supervene on a 
chronic infection or as a complication of some unsuspected underlying 
urological condition the symptoms may be relieved but the urinary infection 
persist The further treatment will then be ns outlined below For other 
measures see p 732 

TREATMENT OF THE CHRONIC URINARY INFECTION 
In mans urological cases a chronic unnaty infection may be the presenting 
and only symptom the underlying lesion being only discovered on full in 
vestigation of file case let many cases of chronic pyelitis of cystitis respond 
rapidly to appropriate treatment Since modern drugs will cure the majority 
of the simpler infections and will ameliorate if not cure the infection in the 
more obviously complicated cases it is justifiable to treat all these cases with 
a course of mandelic acid or one of the sulphonamide drugs leaving the fail^s 
to be more fully investigated This procedure may appear unscientific but 
since it saves many patients unpleasant and lengthy investigation it is 
undoubtedly justified * u /• 

Certain investigations should however always be carried out before 
treating a chronic urinary infection A full history and careful clinical examina 
tion (not omitting the rectal examination) will separate those cases m winch 
immediate full investigation is obviously indicated while tie bacteriological 
examination of a catheter or mid str«un specimen of unne will reveal tne 
nature of the infecting organism The sensitivity of the organisms m iriro 
49 
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If a specimen of urine is sent for bactenotogical examination Mhile the 
jnticnt H still under treatment a false negative or sterile culture may be 
obtained Urine passed carlj m the daj maj not reach the laboratory until 
midday and for six hours anj suixuing organisms Iia%e been subjected to 
the bactcncidal i« tilro action of the drug m the urine The real test of cure zs 
that the jyitient s tirine la found to be stenle three to four days after the cessation 
of all treatment 

The routine tlien in the treatment of a chronic urinary infection is as 
follows — 

(i) bpccimen of urine for culture 

(ii) ’^c\cn to ten dais controlled treatment; luth the selected drug 

(in) A hpecimen ma\ he sent for examination and culture on the eighth 
ninth or tenth da\ 

(n ) \ specimen mint l>e sent for culture some d33s after treatment has 
ccasetl 

(\) If tins Rpccimen is still infected further urological investigation is 
indicated 

CAUSES or FAILURE AND RELAPSE IN THE TREATMENT OF 
URINARY INFECTIONS 

If a unnari mfiction fad> to respond to a properly administered course 
of a jKiuirful unnarj antiseptic or rclaji cs soon after treatment is finished 
it IS essential to trt to find the cause of failure There are fi% e main possibilities 
to be considereil — 

(n) Inadequate or wrong treatment— It is important to be certain that 
the correct drug has hcon U'ed that the roulme treatment lias been properly 
csrried out (ey that uith mandehc neid the iirmt has gone acid) and that 
the porsi".tence of the mfiction is not due to the survi\al and nuiltiplica 
turn of a (lifforcnt organism ljnle'«s tlie^c points are checked the patient 
mat b< siihjectcd to a leiigthv and unpleasant senes of iinneeessar} investi 
gations 

(6) Renal failure— Damaged kulnejs arc unable to excrete drugs efficientlj 
nor can Ihea form «ii acid iirmc Renal jiiipairnient ina> first be suspected 
when ammonium or calcium innndclatc fails to aculifj the urme The sul 
phonnmide ilru„s are often effectise m the presence of renal failure but the 
power of Milphonamidc excretion fnlK steadiU with failing function and a 
aali>>factor\ urinarj concentration max not lie reached When renal damage 
has reached the stage m which siilplionamide excretion is impaired it must 
be remembered that on the iisuaf ifose of ffie drug a higher 61’ood I'exef wii’f 
result and m scxcrc renal failure not onlj maj a urinarj infection remain 
unchecked bx drug tlicrapj but cumulative toxic effects may result if therapy 
IS contimud When a sulpbonamide is used in such cases blood and urine 
levels should if possible bo estimated 

(c) Unilateral renal failure— A far commoner cause of failure and one 
that IS readilx oxcrlookcd is the occuirenco of unilateral renal failure In 
patients xxitb unilateral pjclitis there may Iks an associated pjclonephntis 
or some obstriictne lesion and while the norma! kidney excretes drugs in 
larLc quantities the affected kidney may hardly function at all so that no 
adequate concentration of the drug reaches the real site of the infection 
Ihus iiitJi niandclic acid failure to clear a chronic infection may occur al 
though the mixed bladder urine reaches a loxx pH because while the healtlw 
kidnev passes a liiglilj acid unne that from the damaged kidney may be 
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to the ^a^o^IS drugs can be determined The urine should also be tested for 
albumen the presence of which may indicate the advisability of further renal 
function tests before selecting the unnatj antiseptic to be used 

The choice of drug— The choice of drag ^dJ depend on the nature of the 
organism on the presence or absence of i«nal failure and on the general health 

All forms of cohform baeilh respond well to raandelic acid or to 
the sulphonamides Occasional resistant strains are found but these are rare 
Slafli alhus — This organism responds well to mandehc acid Of the 
sulphonamide drugs sulphathiazole ap|»ears to be the drug of choice In 
resistant cases one or two miections of 0 3 gm neoarsphenamme may clear 
the infection Penicillin is effectne m infections due to this organism 

Staph aureus — ^This organism is ratel} found in a simple urmarj infection 
but may appear in the urine in eases of renal carbuncle pennepliric abscess 
or prostatic abscess Penicdlm should be used m large doses and may 
eradicate the disease without resort to surgery 

Strep /lEcalis— Sulphonamides ha\e little effect on this organism Sulpha 
thiazole may prove effectne hut mandehc acid is the drug of choice 

B proteus and other urea splitting organisms such as B pyoctjaneus^ 
These organisms are readily killed tn utro but pro\e aery resistant to treat 
ment Mandehc acid is useless and persistence with acidifying agents tends 
to lead to phosphatic calculus formation m the urinary tract Sulphathiazole 
or sulphamlamide should be tried Streptomycin ma> pro^e the best treat 
ment in the future 

It must be remembered that mixed infections occur in the urinary tract 
and while culture may yield a pure growth of an organism a smear of the 
unne looked at direct may show two or more organisms Using speciBc 
drugs one organism may be killed off leaV’mg a pure infection with the second 
calling for a further course of treatment ''itli another drug 

In the presence of renal failure sulphamezatlnne is probably the best 
available drug since it is potent in low concentrations in tlie urine In such 
cases and m eases with actiie renal lesiops mandelic acid is contramdicated 
Having selected the drug to be use<l a full course of treatment lasting 
seien to ten days should be given Dunng treatment the patient need not 
be confined to bed 

Criteria of cure — It is essential to have a rigid ciitenon of cure in the 
treatment of urmary infections Thus in the case of an acute infection the 
relief of symptoms must never be mistaken for cure of the infection There 
has been a tendency since the introduction of the sulphonamides to revert to 
the practice of treating acute pyelitis for a few days — formerly with alkabs 
alone now with alkalis and sulphonumide — and when the patient is 
symptom free discharging him as cured No paftent uith a urinary infection 
cured unless the urinary deposit shoits no organisms and is sterile on culture 
Ihe adequate treatment of the acute will prevent much trouble later from a 
chronic urinary mfectior 

The criterion of cure should however be still more rigid JIany mfections 
treated with an efficient antiseptic clear up only to relapse soon after the 
en oi the course of treatment Such coses may be examples of re infection 
u more trequently the infectmg oi^anism temporarily held in check by the 
rug survives and slowly multiplies ogam when treatment ceases This 
may e due to inadequate treatment but is usually associated with the 
presence ot urmary stasis or to a persisting focus of infection m the posterior 
urethra or elsewhere m the gen, to unnaij tract 
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If a Specimen of unne is sent for bacteriological examination while the 
patient is still under treatment a false negatiie or sterile culture may be 
obtained Urine passed earlj. in the daj nia> not reach the laboratory until 
middaj and for six hours anj sur\nmg oi^amsms hate been subjected to 
the bactericidal in vilro action of the drug m the urine The real le-st of cure ts 
ifiat the patient s unne is found to be slenle three to four days after the cessation 
of all treatment 

The routine then in the treatment of a chronic urinarv infection is as 
follows — 

(i) Specimen of urine for culture 

(n) Seicn to ten days controlleil treatment with tiie selected drug 

(111) A specimen mai be sent for examination and culture on the eightli 
nmtli or tenth daj 

(ii ) A specimen must be sent for culture some days after treatment has 
ceased 

(v) If this specimen 13 still infected further urological im estigation is 
indicated 

CAUSES OF FAILURE AND RELAPSE IN THE TREATMENT OP 
URINARY INFECTIONS 

If a urmarj infection faiU to respond to a properlj administered course 
of a powerful urmarj antiseptic or relapses soon after treatment is finished 
it IS esacnttal to try to find tlie cau«e of failure There are five mam possibilities 
to be considered — 

(a) Inadequate or wrong treatment — It is important to be certain that 
the correct drug has been u'ied that the routine treatment has been properlj 
carried out {eg that witli mandehc acid the urine has gone acid) and that 
the persistence of tlie infection is not due to the sunnal and niuUiphca 
tion of a different organism Unless tlieae points are checked the patient 
ma\ be subjected to 1 lengthj and unpleasant series of unnecessarj mvesti 
gitions 

(b) Renal failure — Damaged kulnejs are unable to excrete drugs efficientlj 
nor can thej form an acid unne Renal impairment maj first be suspected 
when ammonium or calcmm mandeJate fails to acidifj urine The sul 
phommule drugs are often cffectuc m the presence of renal failure but the 
power of sulphonamide excretion falls steadily with failing function and a 
satisfactory unnarj concentration maj not be reached It hen renal damage 
has reached the stage m w Inch sulphonamide excretion is impaired it must 
be remembered that on the usual dose of the drug a higher blood Jewel will 
result and in seiere renal failure not only may a urinary infection remain 
unchecked bj drug therapy but cumulative toxic effects may result if therapy 
IS continued hen a sulphonamide is used in such cases blood and unne 
leieN should if possible be estimated 

(c) Unilateral renal failure — A far commoner cause of failure and one 
that IS readily overlooked is the occurrence of unilateral renal failure In 
patients with unilateral pyehtis there may be an associated pyelonephritis 
or some obstructive lesion and while the normal 1 idney excretes drugs m 
large quantities the affected kidney may hardly function at all so that no 
adequate concentration of the drug reaches the real site of the infection 
Thus w ith mandehc acid failure to clear a chronic infection may occur al 
thou-^h the mixed bladder unne reaches a low pH because while the healthy 
kidney passes a higlily acid unne that from the damaged kidney may be 
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scantj and almost neutral Similarly a healthy kidney maj excrete a urine 
containing a far higher concentration of sulphonamide than that excreted by 
the opposite damaged organ 

This unilateral failure is not readily recognized the urea concentration 
test urea clearance test and tlie blood urea may all be within normal limits 
because of the compensatory overactiMty of the sound kidney A ditferential 
renal function test however mil soon reveal the real state of affairs and 
intravenous pyelography cystoscopy with mdigo carmine excretion test 
or a ureteric urea concentration test should form an essential part of the 
full uroloc'ical investigation A damaged kidney with a superadded infection 
IS a danger to the patient and if the opposite kidney is healthy the infected 
organ is better removed t> 

(d) Nature of the organism— B proteus infection— Infections with is 
proteus are notoriously resistant to treatment This organism is of course 
found most frequently in cases with underlying urinary stasis but even when 
urological abnormalities are absent it is difficult to eradicate The organism 
IS readily killed tn vitro and its resistance m the body is associated with its 
power of splitting urea with the formation of ammonia The urine becomes 
alkaline and cannot be rendered acid even with enormous doses of acidifying 


agents Tlie presence of such an infection may be suspected if the urine is 
persistently alkaline and malodorous and may be proven either by the isolation 
of B proteus on culture or by the use of special urea broth medio which aid 
the detection of urea splitting organisms 

It was hoped tint the sulphonamide drugs might prove useful in such 
infections and some ca«es do clear up under treatment with sulphanilamido 
or Bulplmthiazolo but a high percentage of these cases remain resistant to 
all forms of treatment and arc recognized as being among the most difficult 
of urological problems Occasionally tho infection will die out spontaneously 
occasionally a superadded cohform infection occurs the B coh may then 
outgrow tho B proteus allowing the urine to become neutral and mandelio 
acid iinv tlien eradicate tho mixed infection This is unfortunately rare and 
the treatment of these cases usually consists in trying all available methods 
in turn but the results are poor and the prognosis bad Streptomycin may 
prove to be the answer to this problem 

(e) Urinary stasis — Tlio commonest single cause for the failure of treat 
Hunt IS the unsuspected presence of soitie underlying urological lesion leading 
to local urmarv stasis Lv^ierimcntal work has clearly alvown that a urinary 
infection can easily bo established in animals m the presence of urinary ob 
stniction but rarely in its absence and m man a urinary infection can usually 
Vk clinrcd in tho absence of such obstruction but rarely m its presence If 
therefore routine treatment fails to cure a unnary infection a full investiga 
turn K cs‘.cntnl and may disclose on unsuspected congenital abnormality 
a livdronejilirosis a calculus or other cause of urinary stasis Sometimes tho 
cnii'-e IS mtonspicuoiis — e g a mild dilatation of the calyces or small saccules 
m thi llaihUr Often tlie infection can be easily eradicated after a surgical 
inferKiition Ins removed the underlying lesion and a course of a imnary 
niiti'-cptif' IS nil essential post operative measure in such cases 


THE CONTROL OF URINARY INFECTION IN THE PRESENCE OF 
URINARY STASIS 

bnnarv mfiction m the presence of urinary stasis is difficnlt to eradicate 
unU'«s ojKrative miasnriH can remove the umlerlying lesion It is tlicrcfore 
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e\tremeh importint to prevent the occurrence of infection in such cases 
and m patients uitJi residual unne whether due to obstructive or neurological 
causes and m patients undei^ou^ urological or gjnscological operations 
the prophjhxis of infection assumes great importance 

Prophylaxis of urinary infections— TJie catheterization of a healthy bladder 
Carnes with it little risk while the catheterization of a patient with residual 
urine IS e\en in expert hands liable to be followed bj infection Redoubled 
care IS therefore required not only m the sterilization of equipment but m 
the prevention of local trauma 

Hexaminc has long been used m the prophylaxis of urinary infection 
in such cases It acts w ith increased efficiency in the presence of urinary 
stasis and it can be taken regularly oier long periods without leading to 
an\ toxic effects Sulphonamides can he given in small doses (0 5 to 1 gin 
dailv ) but are not ideal for prolonged administration They are x ery useful 
as a prophxlactic gnen for a few days before and after a pelvic operation 
and have been used with encouraging results in gynTCological operations 
prostatectomy and plastic genital operations Mandelic acid is unsuitable 
for prophylactic use owing to the need of mamtaming a highly acid 
iinne 

In tile presence of an established urinary infection which has failed to 
respond to treatment and m which an underlying urological lesion has been 
found the treatment is m most cases sui^ical There are howexer many 
cases in which surgical intervention cannot relieve the stasis and in tliese 
attempts must be made to keep the infection under control In those cases 
m v\ inch surgery is indicated it is important to keep the infection at a minimum 
both before and after operation 

A routine course of one of the sulphonamide drugs will often reduce the 
bacterial count to a minimum and the administration of small doses of the 
drug may then keep the infection in check Two methods have been recoin 
mended the one giving the <lru„ in full doses for one to two days a week 
and the other the continuous administration of small doses of the drug Doses 
as small as 0 25 gm twice a day liave been found useful m such cases keeping 
the bacterial count low and preventing acute relapses In patients who are 
elderly or who have damaged kidneys the latter method is the safer Sulpha 
thiazole or sulplnmezathine can be safely used in such doses over Jong 
periods — even in the presence of renal failure There is a slight risk of toxic 
side effects and occasional white cell counts and a copious fluid intal e are 
needed Hexamine has been similarly used but is less effectiv e 

In addition to drug treatment steps ajiould be taken to keep the residual 
iirine at a minimum and bJadder lavage is a useful adjunct to the medical 
control of an incurable infection 

MEDICAL TREATMENT IN SPECIAL TYPES OF URINARY INFECTION 

Urinary infection in childhood— Pyelitis and cystitis are very common 
in childhood The principles underlying their treatment are similar to those 
in adults but care is required in the regulation of the dosage used 

In infancy acute urinary infections comphcating an acute gastro enteritis 
may be severe and fata] Dehvdration must be actively combated and if 
fluids cannot be forced by mouth parenteral administration should not he 
delayed Alkalis in repeated small doses should be given and sulphonamides 
may be userl with caution . , . ^ 

In older children while ample pyelitis is common a unnary infection 
49 A 
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IS often an indication of an underlying congenital abnormality of the urinary 
tract Treatment with a urinarj antiseptic should again precede full urological 
investigation Mandelic acid is well tolerated by children and the sulphona 
mides in suitable dosage can also be used 

Sheldon (1943) recommends ammonium mandelate m the form of the fol 
lowing elixir — 

Ammonium mandelate gr xxvi 
Ext gljcjrrhizae liq n\v 
Elixir glusidi nil/5 
ater to the drachm 


chii?nf ^ ^ ^ for a 

child of ten CO JO minims four times a day should prove sufficient 

dosJEe Jo/chuten --“o-nmend, the following 


Age 

Dose reckoned m tab 
lets of 0 5 gramme (7J 
grams) 

0 3 months 

3 9 months 

9 months 2 jears 

2 5 years 

5 10 j ears 

Over 10 years 

J tablet 6 hourly 

1 tablet 4 hourly 

1 tablet 6 hourly 

1 tablet 4 Jiourly 

IJ tablets 4 hourly 

2 tablets 4 hourly 


c/Tectne m urinary infectfons^'^lt^TnnV^^^ infections and smaller doses are 
pjol.t,, oannot taho sulphramnlei b? 

sodium salt ma\ bo given tl>g soluble 


sod.um salt maj be giZ rC. “ 7 “""I 

Pyehlis of preeL®nev!Ln‘!7 7 'ntramvisoularly 
tions of pregnancy asfociated^I?ith”S'T Tf comphea 

tl e resultant urmarj stasis Acute infe dilatation of the ureters and 
And eulplionnmules \nd drastm *-espond favourably to alkalis 

termination of nrefmnnn, as ureteric dramace or Rvm 


nnci eulplionnmules and drastic i favourably to alkalis 

tcrmimtion of prognancj are now rarelv i^m ' ^^teric drainage or even 
patient prone with the foot of Postural treatment the 

the pressure of the fetal head on tlm by relieving 

M amed relapse is common and it is rarer™ a sterile urine may be 

rnlireli until after deliier, 

course folloMcd bj an occasional tt^T n>“ndolio acid or bv one 

mfi must be eaamln I" u^I cases of pyelitis 

‘"■“■tuteil ' P“ccpcrium and if still 

mnn;''ni'”,r‘ ‘"'•'P'"; ”f " P>-'> infection 

^ " " ''"■‘’"'O 'nfcctioTiT r™,„yr f P-'c^rperal pjroxia uliile in 
d?ITcy, m ^'"'‘'P"''"'' ll'c treatmciUof o^l ." ‘I'o aftermath of 

tbders n no respect from t|i„t PJc'dis or cystitis m the Tmorpcnuin 

■Ug mollicr niml restnai ,n i, cmtiLtoS ' Tr‘'°" 

nrrain, Heated There is no or idence tliat either 
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imndphc acid or siilphonamidps cause any harm to the breast fed babj If 
the infection persists despite full treatment further investigation is again 
indicated but maj be delated for 6« to eiglit weeks until the involution of 
the uterus is more advanced and the ureters have returned to normal when 
a furtlier course of treatment may clear the infection 

Urinary infection in diseases of the central nervous system — In diseases 
of the nerv ous sjstem m which there is disturbance of the normal mechanism 
of micturition prophjlactic measures should alwajs be adopted to prevent 
the occurrence of a urinary infection uhicli not onl^ adds to the misery of 
a bed ndden patient but is one of the common causes of death The 
prophj lactic measures outlined above are useful— small daily dosage with 
sulphonainides or heximine nhile the greatest care is required to prevent the 
introduction of infection during catheterization 

If an infection has become established it must be vigorously treated 
In eirl^ cases with residual unne emptying of the bladder may be assisted 
bj injections of carbachol and a course of such injections (once or twice a day) 
in conjunction vnth oral niandelic acid or a sulphonainide may re establish 
the stenlitj of the urinary tract 

In retention following transverse mjehtis or injuries to the spinal cord 
suprapubic drainage and lavage should be started early and if an infection 
IS present the fluid used for lavage may be made strongly antiseptic eg 
a 1 to 2 per cent solution of sodium mandclate buffered to a pH of 6 0 mav 
be lived m association with a course of mandelic acid by mouth Tidal 
drainage may often he used with advantage Once the infection has been 
brought under control it must be kept m check by regular treatment and 
the administration of small doses of sulphamezathine or sulphathiazole is the 
be t treatment for this purpose 


PBOONOSIS IN UfllNARY INFECTIONS 

As each new drug has been introduced senes of unselected cases treated 
w ith the drug hav e been published It is difficult from such senes to assess 
the relativ e merits of the <Irugs for m any senes of cases the final cure rate 
will largely depend on the frequency with which either urinary stasis or 
impaired renal function is present 

The jirognosis of an acute pnmary attack of pyehtis adequately treated 
is e\cellent° The majority of these cases clear rapidly under treatment 
thou‘’h an occasional relapse may call for a further course of treatment In 
the case of a chronic infection the prognosis depends upon so many factors 
that no definite rnJe can be given Vneorapbeated cases can usually be rapidly 
cured and patients who had suffered for years from a persistent unnary infec 
tion liav e been readily cured bv a short course of mandelic acid or one of the 

IS the presence or 'ibscnce of complicating factors whicli determines 
the prognosis of the individual case Excellent in their absence the chance 
of cure IS greatly diminished by the presence of an underlying genital or 
urological lesion or of renal impairment la the presence of urinary stasis 
the prognosis depends upon that of the underlying lesion If this can be 
surgicalfy treated the chance of cacmg even a chronic and previously intract 

able infection will be greatly increased 

The nature of the uifectmg organism must be taken into account for 
« hde coltform infections respond rapidly to treatment those due to B proteus 
are notoriously resistant Manv other factors such as the site of the infection 
49B 
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its duration, the age and general health of the patient and the drugs available 
for use will also affect the prognosis, which will often finally depend upon the 
efficiency \vith which routine treatment is earned out. 

When an infection has proved resistant to treatment and the underlying 
lesion mtractable to surgerj , the prognosis has, of recent years, been much 
improved by the possibiUty of control by the regular administration of small 
doses of the newer drugs 

L Rosentteiji. 
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CHAPTER LXXI 

LEUCOPLAKIA AND MALACOPLAKIA OF THE URINARY TRACT 


LEUCOPLAKIA 

T he epithelial lining of any part of the urinary tract may be the seat 
of a transformation to a stratified type with keratinization Such 
a change is referred to as leucoplakia The disease is found at all 
ages and m both se\es, but Hennessey (1927), m reviewing seventy-four cases, 
found an mcidence of three males to one female 

i&tiology — Certamly prolonged infiammation causes thickened and comified, 
stratified epithelium , and because leucoplakia is found commonly m associa- 
tion mth inflammation, there js everj reason for the belief that the latter 
condition m some cases causes leucoplakia That this change is found not 
uncommonly m the urethra after chronic inflammation, supports this view 
But all cases cannot be explained on this tbeoiy, because ^ere is no doubt 
that leucoplakia sometimes precedes the inflammation This fact has led to 
a searcli for other possible causes, and one which has received some support 
13 that the epithelial abnormaht> is due to a de\cIopmentaI misplacement of 
cells of the ectoderm 

Experimental and post-mortem investigations ha\e both brought to light 
another atiological factor, namely, deficiency disease, especially with regard 
to ^ itamin A 

McCamson (1931), m experiments on animals confirmed the observations 
of other workers that diets with vitamin A deficiency produce amongst 
other diseases many instances of keratinization of the epitSehum of mucous 
surfaces 

Pathological anatomy — It is found most commonly m the urethra following 
clironic inflammation there 

Jlore cases are found mvolving the bladder than the kidneys and ureters , 
with regard to the last oi^ans the condition is not uncommonly bilateral It 
would appear that in certain cases the whole unnary tract is mvolved m the 
chant'e more or less simultaneously 

To' Jih? the Jnsjxm xs essentially a whitish area of epithelium which 

soon becomes dry when exposed by operation The change may appear as 
small isolated areas or the mucosa may be involved almost completely 

dficroscopicalZi/ all stages between the normal and well de\eloped squamous 
epithelium may be found if sections are made m different localities Where 
the transformation is fully advanced the epithehum shows the characteristic 
strata from the superficial keratinized layer to the deepest layer of columnar 
cells ■with its tongue like processes which project into the adjacent connective 

^^^Accompanj ing the leucoplakia are almost always commonplace mflamma- 
torv lesions of the underly ing tissues and of the surrounding mucosa 

Symptoms and signs— The only evidence characteristic of the change is 
the aimearance of comified squamous epithelium in the urine, but as chronic 
Inflammation of the urinary tract i^so often present as well, symptoms 
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indicating its presence are usually the dominating feature of tlio case , luema- 
tuna tends to be a prominent sj mptom 

Diagnosis— Urethroscopy and cjstoscopy are tlio important means of 
identification m the lower urinarj tract The characteristic bluish-white or 
whitish patches are unmistakable when seen 


When the bladder is too imtnblo to allow the latter procedure it ma\ be 
impossible to establish the diagnosis without opening the bladder, as in a case 
reported by the author (1032) 

Prognosis The future is generallj one of progrDssi\e deterioration in 
relation to symptoms indicating inflammation, with the ultimate prospect 

fuleumS attacked with success by light 

figuration through a cystoseope Failing this, localized patches ma\ rcouire 
excision through a suprapubic approach P‘iicnes mtiy require 


MALACOPLAKIA 

gaques occurring in tLmuoo^oftI'orcn*ar^'i'' ''“'so'I jellonish 

ihe cause of the changcTuntnon n 

been reported ThoiSm Walker a'ndVamn'r”*^ 

has been observed more often m A ease m 1123 It 

Cases m young children ha^o been rer. middle life 

a girl of'e.ght® and bTlIorL^oSw::'; ^Pppermann (1024)- 

the inflammatory group of disen«.a ^ of six It seems to belong to 

alw-ays associated with mflammatorv stafl'**" ik ^ S^o^ths It is 

poor state of general health ^ urinary tract, and with a 

Exhaustive investigations inflammation 

culous Marion (1935) thinks It IS nmh M ^**^^*® ‘ condition as tuber- 
has been modified because of somniStion" condition which 

specially irritating ® alteration in the urine, which renders it 

m thf been obsened most commonlj 

which may share the change with thri.^r "eoei^nly confined to this organ, 
Some of the plaques mav be Pelv es 

sXe AelXt neiXtb ■r"'*-'-" >>« of con 

rsmaP .iS' PAtcE fendTo be 11‘r'? “<*='‘^<1 mucous 

sur^innX?"'* ““ Arabilieated asnLer nffb “'A °f having 

miiroqe yellow patch is sonmti ^ fhe summit The a esical mucosa 

mucosa commonplace lesmns of mflamX "'‘'’“"Ad while elsewhere on the 
The principal histological feV,. T‘'“" to be seen 
ra?hv“‘ b"' '■A'A" ‘he o"^cr /mg emthw”- '’X “^7 he described as follows 
' LX'f “"AT areolar tiiue®are tab AAparated from the muscular 

ejtes, polymorph leucocytes plasmXlT" fW,"”''’' “AAd ™»els Ijmpho- 
liasma cells, and fibrous tissue cells, together 




Fig 3<7 

r malacooUkia lesions as seen wilK a eystoscope and (B) of 
Colourel drawings (A) of ma P ^ stained with Ehrlichs h*inato-^jIm and eosin 
a paraffin section of on® jjjs charactmstic cells are large with a finel> 

aa seen with a Zeiss jopiasm The noclei are deeply stained and generally 

ret rulated or more Michaelis Gutmann bodies are present in most of 

situated eccentncally 0'J®jy“han the nuclei The patient was a woman of 43 She 
the ceUs they stain and pain and bleeding at the end of m ctunt on for 

had had frequency ‘’s.rmo'S'hs"" (i/r -f Barrtnolon . cose ) 
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With large (malacoplakic) cells and small rounded entities — Michaelis Gutmoim 
bodies (Fig 377 b) The large cells which are characteristic of the lesion 
contain abundant eosinophilic and granular cytoplasm and have one or several 
nuclei Organisms are sometimes seen within these cells and are generally 
eohform bacilli but tubercle bacilli have also been found In the cytoplasm 
of some of the cells are the distinctive Micliaclis Gutmann bodies, generally 
lying within a vacuole These bodies are sometimes found lying free in the 
stroma Many of the larger of these bodies contain small amounts of iron 
or calcium which may present a lammated appearance 

Vesical epithelium covers the whole plaque except the summit Tlie 
lesion involves the mucous and submucous layers but not the muscular coat 
which may, however show evidence of inflammation 

Symptoms, signs and diagnosis — The symptoms are those of chronic 
urinary tract infection The diagnosis is established by cystoscopj, which 
enables the yellowish umbihcated projections to be seen side by side with 
areas of commonplace cystitis 

Treatment — This w ill follow the lines laid down for cjstitis or pyelonephritis, 
especially of the chronic types and does not offer chances of any great success 
There are tw o reasons for this one that the general condition of the patient 
IS poor because of an advanced state of chronic cystitis and the other because 
the disease may be complicated by carcinoma or tuberculosis of the urinary 
tract 

H P WlNSBUR'i-WlllTB 
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CHAPTER LXXII 


NON-SYPHILITIC AND NON-CONOCOCCAL VENEREAL LESIONS OF 
THE MALE GENITALS 

T lin Ic'^inns co\crp(! bj tlie title of this chapter are erosne and gan 
preuous ciiancroul or soft chancre granuloma \enereum, 

nntl h mjiliogrnmiloma mgumnic (See aho Urethritis ) 


EROSIVE AKD GANGRENOUS BALANITIS 
l'rfi'i\e and paiigrcnons balanitis is eomctimes called the fourth venereal 
di->on '0 It IS an acute erosne and uiccratue inflammation of the lining of the 
preputial •'a* the coronal sulcus ami fiurfacc of the glans penis caused by 
infictum with the fusiform bacilli and coarse spirochetes found m Vincents 
angina of the tiiroat and is belicvtsi often to be due to contamination of the 
pirts with »<ih%n m unnatural M*\ual practices As these organisms flourish 
in aniicrohic conditions an imi>ortnnt predisposing cause is phimosis, whether 
natural or tau-'Cd In suhproputial lesions such ns chancroid sjphihtic chancre, 


Symptomatology — In its milder forms the mucous surface of the prepuce 
the coronal miIcus and tlie glans arc crodetl in small patches which appear 
white In the more ‘•exero cases the erosions arc succeeded bj red rimmed 
uUerH xnrxing in «i7c from a iion to a silver threepence or larger, covered 
with a yellowish white diphtheritic iiicmbmnc m still more severe cases 
tin ukiiN ijtconie pangrenous eating dccplj into the prepuce, which becomes 
bhek and inav perforate or even slough off At the same time largo portions 
of till plans niav be destroyed 

i'xternnllv tlie appearance vanes with the seventy of the underlying 
condition In the milder cases there is some ocilcmatous swelling and redden- 
itm of the phin and a linn yellowish white offensive discharge oozes from the 
mouth of the prepuce In the more severe forms there is greater swelling and 
d(«coIora(mn and more offensive browmsh dischaige, which may be h^mor 
rhn^ic Constitutional symptoms correspond with the seventy of the local 
condition and in tlie worst casc^ there may be high temperature, vomiting 
and corresponding mahise ,, , , , ui i i 

Diagnosis— This rests on the ulcerating and possible sloughing with 
offensive discharge and the exclusion of other conditions such ns chancroid, 
Kvnhilis etc , winch may, however, be associated 

‘ * Treatment— Cutler etaJ ( l n47) hav e reported good results from instillation, 
into flic preputial sac, of 1 cc penicillin, 20,000 units per cc The solution 
maintained in contact for fifteen minutes and the application was not 
reocated the use of fwmcjJhn in this disease is based on its anti spirochetal 
tion Since the organisms responsible for the condition flourish best m 
nlitorobic cotKlitlon?, ovjgfn n>»y >>» regarded as a speciiio remedy for it 
1 milder coses it mat suffice to sjnnge out the preputial sac tilth hydrogen 
neroxide toll loluiiics, hut if the condition docs not improve yery qindtly 
nder any of these forms of treatment, no time should be lost in exposing the 
surface if necessary , hy taking » hrarf V out of the dorsum of the prepuce 
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CHAKCROID 

{Synonym Soft chancre) 


Definition — The term is commonly applied to any ulceratue condition 
of the external genital organs not attributable to syphilis granuloma inguinale 
gangrenous balamtis tuberculosis or malignant disease Most lesions of this 
kmd are however specific entities due to infection with the strepto bacillus 
ofDuciej (Hjemophilus ducreji) 

etiology — Ducrej s bacillus is a Gram negatue rod 0 5 by 15 {/j which 
occurs smgh as diplo bacilli or m chains and is found under the growing 
edge of the ulcer It is cultivated with difficulty requiring a medium which 
IS 'ennched with blood which it haemolyses Infection is usually conveyed 
m the first instance by sexual intercourse but may occur through accidental 
moculation of any part of the skin surface It is possible though non pro\ en 
that infection may be conveyed by sexual intercourse with symptomless 
earners the reason for this belief being the greater frequency of the disease 
in men and the fact that the ulcer is so painful as to be likely to make sexual 
intercourse practicallv impossible It is said to be favoured by dirt and 
certainlv seerca to be commoner m the lower grades of society than in the 
higher ones in this country it is much commoner in ports than in inland 
towns the difierence being probably attributable to importation and to the 
higher degree of infection of the population of dock areas 

Symptomatology — The incubation period is very short Usually the 
day after infection each site of inoculation is reddened a papule appears 
and by the third day the papule has become ulcerous The shape of the 
indiv idual ulcer vane* w itU the site of moculation If this w as a follicle as at 


the mouth of the prepuce or on the glans each ulcer is round raised above 
the surrounding surface v\ ith undermined bright red edges and a base cov ered 
w ith a greyish membrane on the glans such an ulcer may burrow quite deeply 
and the mouth of the prepuce may be ringed with such ulcers looking like 
small sea anemones In other cases alongside these round ulcers are irregular 
ones produced by inoculation of irregularly shaped areas by the spread of 
existmg ulcers or by confluence Such ulcers have irregular undermined edges 
with cribriform bases covered or not with a greyish white membrane a char 
actenstie ulcer is the fiddle shaped chancroid occupying the position of the 
frenum from which it has spread outwards on to the glans or into the prepuce 
Any induration is limited to the lesion itself not spreading into the surrounding 
tissues or knitting the lesion info a rubbery unit such as usually occurs m a 
8j philitic chancre The lesion is usually very tender to touch Auto inoeula 
tion especially under the prepuce results in the appearance of ulcers of different 
ages a characteristic of great diagnostic value 

Unless the condition is properly treated its course may be very slow the 
persistmg for many months and often spreading until a large area is 
a ec e j ortunately modem treatment is much more effective than formerly 
LompUcatioi^Plurnosis may result from the mfiammatorv swelhng 
^ f of the prepuce Under a tight prepuce the ulcers raav become 

infected with anaerobic organisms and phagedena may result 

complication is suppurative ingumal adenitis It is often 
i»« ulcer has been quite tnvial and has already disappeared 

uitl. by any treatment or condition which interferes 

mtnful kcnital ulcer The affected glands swell and become 

P riving skin is reddened and verv quickly suppuration leads 
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to the formation of a hag of pus there If left the abscess bursts through 
the \crj. much thinned akin and a large open sore is produced This may 
spread ujdelj and in anj case heals »ery slovrly 

Diagnosis The presence of anv lesion on the genital organs raises the 
paramount question of syphilis ^Vhateve^ the clinical appearances no 
consideration should pre\ent examination of serum from the edges of the 
sore for S pallida At the same time it may he useful to gather a specimen 
from under the edge of the ulcer for examination for H ducreyi and for the 
Dono\an bodies commonlj found m granuloma inguinale A specimen of 
blood should be tested for svphihtic mfection and the test should be repeated 
at intervals for a miniimiin of three months A negative reaction at the 
outset would not of course exclude syphilis nor would a positive one indicate 
tliat the lesion m question was syphilitic but a negative one at first followed 
bv a positive one at a later date would suggest that wliatev'er else a syphilitic 
infection had occurred on this occasion In this connection it should be noted 
that a double infection would result first m the appearance of a soft chancre 
and Inter the development m it of syphilitic characteristics 

Uith the proviso that specimens are taken for laboratory tests and that 
these do not suggest a diagnosis of syphilis the following may help to dis 
tmguiaii chancroid from otlier lesions An incubation of a very few days 
absence of surrounding mfiUrotion suppleness and great tenderness of the 
lesions and a history of their sppeamnee in succession would suggest clian 
croid rather than sy phihtic chancre or gumma for the distinguishing char 
aoteristics of granuloma inguinale from chancroid see p 633 Histological 
evaiinnntion should serve to distinguish chancroid from malignant disease or 
tuberculosis and the size of the ulcers should distinguish them from herpetic 
vesicles which may show as a crop of ulcers each the sue of a pinhead or a 
millet seed 

The bilbo of chancroid can usually be distinguished from the adenopathy 
of svphihs by being more acute and by its tendency to abscess formation 
It H iLsually more acute than the bubo of lymphogranuloma mgumale and 
has less tendenev to fistulation In the absence of a history of similar lesions 
in the past two skin tests are valuable m distinguishing the bubo of chancroid 
from that of 1\ mphogranuloma mgumale In the Ito Reenstiema test 0 1 c c 
of a killed culture of H ducreyi is injected into the skin so as to produce a 
w hea! and in the Prei test some kilJeil virus of lymphogranuloma inguinale 
is similarly injected at the same lime control injections are made of the 
medium in w Inch the respective oiganisms are suspended The development of 
a papule more than 5 mm in diameter at the site of an injection at the end 
ol forty eight 'Hours w ifti iiottnng or aV nioSt a very giiiaVi -jnqmVe trt. ‘Aje aiV-fe 
of the control injection indicates infection with the organism which has been 
injected there A positive reaction may however result from a previous 
infection bo that the interpretation depends on the history 

Treatment — If the sore is hidden the question of exposing it by operation 
must be considered early on account of the danger of phagedena for the 
better application of remedies and perhaps for diagnostic purposes It is 
best to take a broad V out of the dorsum of the prepuce as this leaves plenty 
of loose tissue m which the almost inevitable chancroidal mfection of the 
wound may work and yet leave sufHcient tissue for any plastic operation that 
may be needed to improve the appearance of the part after the mfection has 
been eliminated , xj*. 

The treatment of chancroid has been greatly simplified by the mtroduction 
of the siilphonamide compounds The oral administration of sulphanilamide 
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sulphap\ridine sulphathiazole, sulphamezathme, or sulphadiazme (3 to 4 
grammes dailj for ten to fourteen days) maj be supplemented bj powdering 
the sore with sulphamlamide as first recommended by M Lepmay (1938) 
Penicillin appears to be ineffectne 

Vaccine treatment with a kiDed emulsion of H ducreyi (sold imder the 
name of Dmelcos) has often gi\en bnlltant results The vaccine is given 
mtravenouslj in doses rising from 0 5 to 4 c c or more , a combination of 
both these forms of treatment may prove more \aluable than either alone 
Of the manj other forms of treatment in use before the sulphonamide 
era dusting with iodoform is probably the most effective but the smell of 
the pow der is a serious objection to its use Spraying w ith oxygen or washing 
with peroxide of hjdrogen followed by pamting with 2 per cent mercuro- 
chmme solution often succeeds m time if the treatment is applied to every 
part of the affected area Dusting »,th any ponder or Hashing nith any 
astringent lotion nhich tends to interfere with drainage should be avoided 
as It is apt to provoke the formation of a bubo 

nrnmrfrhe«‘'"*‘a fo™ rest in bed and special measures to 

KmertoniM l " ^t dressings With 

oe^rred the suppuration When suppuration has 

mcismn^^ the btf ^ by aspiration rather tLn by a free 

incision as the latter lea\es an ulcer which becomes infected with secondarv 

?S®cTr.„“ Vrtd r';' ‘“Jr' asp.ra‘tm„1s tiJ Sone “tK 

introduced ft the outer ^ 1 “? .!!“'*'“’^’' ® "**’“*> conveniently 

hat burstmJ of the has beeome so thin 

aW 3 mm^lfL at the " '"'"‘“ble, a small vertical incision, 

be maintained h/the msertion'of fsmancrorgare 
GRAKULOMA VENEREUM 

(Synonyms G inooihale. G oenito-mouiuale, 

ULCERATING GRANULOMA) 

granu”m!a‘tous ulcemt‘,o?““„a1ly of thtgSid^^^ 

"itljonlj slight tendencj to spontaneous® heahL * 

to S an 'f'rXtJdTaJ’le'" ‘be majonty of workers 

covered b\ Donovan in lOOn anfr?™ (p*^yjRraatobactenum Donovam) dis 
and mononuclear cells of the le8ion'"''ot!ier ”li‘bc endothelial 
for believing that this orffani«im i« uther workers Ime advanced reasons 
for the causal role is FnedlanfWn u” ^contaminant , its chief competitor 
IS not strong bacillus, but the support for this organism 

Butts Pandalai (1934) and D 0 A 

the chief being its not affeetirur iL 'enereal origin of the disease, 

m persons not of sexual a^e ^^s frequent occurrence 

h pubic hce Most, including be conveyed 

duced strong eiidence that , n the^' (‘bSS), have, however, pro- 

genoiis m manj tropical and J,.b( ‘ venereal It is mdi 

affects coloured people more tK„ ™ both hemispheres and 

to de Vogel (1927),' m Cch r ’ According 

affected from 12 to 3S per rint °''® ‘‘"'= “>9 disease which 

villages, was slow I, extcrmmalm„ ii Minudesian population of various 
terminating this race through its interference with 
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fcxual intcrcoui>p nnd conception A few cases ha\ c been described in persons 
iwio Jiftie ncicr left r Mrope 

Symptomatology— \ftpr «n incubitioM period of a fen dajs a papule 
forms at the site of mocuUtion and grous to an indolent gnniilomatous 
iicHlide on tht jienis the pubis or the groin The nodule breaks down and 
pfowlx sprvads while auto inoculation causes the formation of similar lesions 
HI contiguous parts The uteeration is «u[»erficial and sliows onlj slight ten 
dcne\ to healing in the older parts ami the sears readily break down 
Lltimateh h\ slow growth o\er mnn\ >ears the whole genital inguinal and 
I>erineal areas nin\ lie affectcsl Tlic descloped lesions are described h\ 
Itnjam (l'»77) ns oftliree tinm \nneties Tiic commonest of these is a granulo 
mn'oiis le^jon rnisptl nhore the surrounding tissue studded w th nodular and 
Mimctimes pajiillomatous granulations nnd with an irregular or serpiginous 
eilge Tlie second form is more ulceratue nnd painful like chancroid with 
a depresswl liase thm eilge ami a moist pale red surface it is almost de^OId 
of gninuhtions niid gnes off nn offeiiMie discharge The third is characterized 
h\ ctce^sHc formation of fibrous tissue which isolates islands of active disease 
the sear tK^ue often breaks down 

The disease inav rpnail to other parts of the body for example the lips 
anil mouth 

Complications— The entraner s to the genital passages may become stenosed 
nnd great ilefornulv of the jienis ma\ occur from cicatricial contraction 

Diagnosis— The vegetative character of the lesion with its fungating 
njijieannee its verv slow hut relentless progress nnd the presence of the 
Donovan htxlies m the dischnrgi should suggest a diagnosis of granuloma 
mgumnle The res|K>n«c to nntimomnl treatment nnd negative syphilitic 
(p (lit) and Ito Pcensturnn skm reactions would help to distinguish 
It from svnhilis Ivnipliogramiloma inguinale and chancroid In the forms 
iiffeetm^ the f«rineijm unlike h mphogranuloma there is no stricture of 
the rectum 

Treatment— \ntimonv i« a «|>ecific remei!) for tins disease It was formerly 
given m the form of tartar cnutic of which a I per eent solution was given 
intravcnoiislv m doses mereasiug from 1 fo 5 cc More recently organic 
preparations have been prcferrevl ami probably the most convenient and 
effective are sodium antimony pyrocatcchin disulphonate which is sold as 
a 7 l»cr cent solution under the name of Fouadm and lithium antimony 
thionucleatc which is sol I in n r per cent solution as anthiomaluiD Fouadm 
js given iJitramiisciilarly in doses of 1 5 3 and o c c on successive days and 
Ihtnon alternate days in doses of I cc until 12 to 18 have been given Antluo 
mahne is given similarly m dm-cs increasing from G5cc byOScc to2oc 
two or three tiiiiC', wccl»!y for a course of about twenty injections Three or 
more courses mnv be necessary to guard against relapse 

rrotcin shock tiierapy and sulphonamidc compounds may help if the 
rc-iKinsc to antimony is not satisfactory According to Turner (1945) pern 
cillin thougli not active against the specific micro-organism can be useful in 
curing the scconilary infections which complicate this disease 


LYMPHOCBANOLOMA INGUINALE 

(SimQntnns LaMnioORANCLOMS venereum LaaiPKOPATHiA venereum 
Poradenitis VFNERFA ^^ooL.vs Fuse disease Climatic bubo etc) 
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bv enlargement and suppuration of regional lymph glands In some cases 
fibrous tissue formation and lymph stasis lead to elephantiasoid, ulcerative 
and fistulous changes m the genito ano rectal area and to rectal stricture 
The local symptoms are frequently accompanied by fever anorexia, arthro- 
pathies and almost aluays by a characteristic allergy of the skin to the 

' "'^'^iEtioIogy— The virus is a filter-passer described by Y Miyagawa T 
Mitamura H Yaoi N Islm N Nakajima J Okanishi S Watanabe and 
K Sato (1935) as a granulo-corpuscle which is found m huge numbers uithm 
the endothelial cells of the parts affected It grows with difficulty on chorio- 
allantoic membrane of embryo chicks but freelj on jolk-sacs of the same 
Infection in most cases occurs through sexual intercourse but extragenital 
infection is possible The question of transmission to the foetus in uiero 
is undecided but probably most infections of infants that hav e been reported 
were caused by extra uterine contact The disease is world-wide but com- 
moner m the tropics than in temperate countries and in negroes, prostitutes 
and persons of the lower grades of society than m whites and higher class 
people Its greatest incidence is m the age periods of greatest sexual activity 
The disease is transmissible to most laboratory animals, of which the mouse 
IS most commonly used 

Symptomatology— In a male, following infection through ordinary sexual 
intercourse the incubation period is from a few days to some weeks, usually 
about a week, and the primary lesion is a small herpetiform non-mdurated 
painless ^eslcle or ulcer which forma on some part of the penis, generallj 
the coronal sulcus sometimes the prepuce or even wjthm the urethra 
Other forms of primary lesion are a papule slightly raised above the sur- 
face, or a small nodule m the glans penis communicating with the surface 
by a small fistula The primary lesion quickly disappears and is often 
unnoticed 

Tlie hmph channels become infected, and the dorsal lymphatic may be 
easily palpable The characteristic adenopathy, which is m^umal m males 
infected on the penis occurs m ten to thirty days after inmction , one or 
both sides may be affected First one gland becomes enlarged and tender, 
and from this the process spreads to most of the glands m the affected groin, 
w ith considerable pen adenitis The result usually is a lobulated mass in the 
long, axis of the g,T:o'.w., WvbiAch. bwawjea tVife wft pmpVi^i skwi 

Soon numerous small absce^es form m the affected glands and discharge 
tnrougli fistula; a thick viscid yellow ish-white pus in which no organism can 
be found by ordinary methods of examination The mouths of the fistuls 
show no sign of ulceration or granulation The process is usually \ ery chronic 
anti may continue for many years The adenopathy may halt temporarily 
or permanently after miohement of the first gland, or may not proceed to 
sujppiira ion after reaching a large size , sometimes many foci fuse to form 
uVl The ihac glands are also affected and may reach a very 

/nri ’ mt suppuration and fistulation are not so common as in the inguinal 
i r ^ ^ suppuration and destruction of tissue there may 

reported by H S Eeichle and W H Connor 

-'enopathy n.ay .cad 

Constitutional symptoms are usual during the period of glandular invasion 


\ENEREAL LESIONS Of THE MALE GENITALS 787 

and can be the most marked feature of the disease thej include fever inth 
Its usual accompaniments — nausea romiting and anorexia Rheumatic 
aflections are probablj commoner than is usuallj thought and m •some cases 
hj drarthrosis has been the most prominent evidence of the mfection The 
usual constitutional s\mptoms last about a week but maj be much more 
prolonged ^uraerous tipes of dermatosis have been attributed to thi« 
mfection and it is not surprising that sometimes cerebral symptoms are seen 
ha\ing regard to the ease nith which the brain is infected m animals R \ 
Rajam (1030) has reported a fatal case of meningoencephalitis due to this 
cause Intis and ulceratne skin lesions have been reported bj Benedek and 
Oikon(I93I) and J P Vacnio (1941) has described vanous other eye lesions 
indicating the susceptibility of the ocular structures to metastatic mvasion 
in this disease 


Diagnosis — The history of a fleeting primary lesion foUoired by steady 
but not violent adenopathy mth the de\elopment of multiple fistulae and 
the constitutional symptoms sketched above should suggest this disease 
rather than syphilis chancroid tuberculosis or granuloma venereum In 
am case presenting such signs it is axiomatic that a Ftei ekm test should 
be performed some of tlie virus being injected into the skin of a forearm 
to form a nheal while another injection is given of the raediura of suspension 
of tlie I irus Tlie antigen for this test may he derived from bubo pus from 
brain of infected mice as once recommended bj Grace and Suskmd (1936) 
or from infected \ oik sacs of embryo chicks (lygranum) accordmg to the 
method of Grace Rake and Shaffer (1940) The result is read in forty eight 
hours and is regarded as positive if in the absence of any marked reaction 
at the control site, a papule of 6 ram diameter or more in the case ofbubo 
pus or lygranum or of 7 ram or more m the case of mouse brain antigen 
forms at the site of inoculation A positive reaction indicates that at some 
time the patient has been infected with lymphogranuloma inguinale and 
other evidence must be obtained to determme if the present infection is 
responsible for the skin allergy which the reaction manifests 

S anous attempts to evolve a complement flxation test for this disease 
have met w ith mixed success but recently C M McKee G Rake and M F 
Shaffer (1940) have claimed that yolk sac grown antigen lygranum is a good 


antigen for such a test 

Treatment — G enervl — I n the pre sulphonamide era the multitude of 
general remedies recommended for the treatment of this disease was good 
evidence of the relatne uselessness of most of them The most successful 
were injections of antimony administration of iodides and protem shock 
therapy by TAB vaccine milk products pynfer etc and specific therapy 
m the form of injections of the antigen 

Treatment by sulphonaraides has proved very successful but must be 
continued for a number of weeks if relapses arc to be avoided Sulphathiazole 
or sulnhadiazme is probably the most tolerable compound for the purpose 
and IS giv en at the rate of 3 gm a day for the first fortnight follow ed by 2 gm 
a dav for ■six to eight weeks due precautions being taken to detect the develop- 
ment of any undue toxic effect ^ combination of protein shock and chemo 
therapv is likely to prove better than the latter alone \\ lien siirphonamides 
fad antimony given on the same hues as for G venereum often succeeds 
Millcox (1946) obtained good results by giving 1 000 000 units of penicillin 
over a penod of three days SmaUer doses were disappointing 

Local treatment should be conservative especially having regard to 
the good effect of chemotherapy Mbolesale extirpation of glands is to be 
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deprecated ns it is usually unnecessary and is apt to he follow c<l hy chronic 
Ijmph stasia of tlie parts fonnerli drained liy the nfi’cctcd glands. 

Local application of heat and the aspiration of abscesses wlicn they form 
are usually all the local treatment that is necessary, 

L W. IlATinisos. 
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CHAPTER LXXIII 


GENITO-URINABY TUBERCULOSIS 


INTRODUCTIOH 

^pUBEPvCULOSIS IS a generalised lafection with focal manifestations 
During its in\ asi\ e stage the attack is lymphogenous and the implanta 
tions of tubercle bacilli maj be air borne or ingested If the infection 
IS successful a stage of visceral spread is reached because lympbadenoid 
resistance has been o\ ercome The lymphatic system by its centripetal fioii 
empties into the blood stream all organisms Hbicli reach the great Ijmphatic 
trunks Thereafter implantations of tubercle bacilli are blood borne to the 
lungs the bones or joints and other organs This is a stage of visceral dis 
semiriation of the disease The nature of the lesions produced in the tissues 
bj the tubercle bacillus depends on (1) the number and virulence of the 
organisms and (2) the resistance of the host Successful implantation of 
tubercle bacilli to the tissues of the patient leads to focal tuberculosis Tiie 
lesions may be sparse or miliary active or relatuelj quiescent Subsequently 
quiescent foci maj become reactivated even after an interval of a number of 
years 

TUBERCLE BACILLURIA 


Tubercle bacilluna has been defined as the passage of tubercle baeilh (m 
a tuberculous subject) through (1) a perfectly healthy kidney (2) a kidney 
damaged m any nay but not tuberculous and (3) a kidney changed by 
so called tuberculous nephritis (DimUa and St Kartal 1032 ) This 
statement is incorrect 

It Mas known that tubercle bacilli could be recovered from the urine of 
patients m winch there were neither the symptoms nor the signs of aTogemta] 
tuberculosis In such patients an active extra urinary focus of tuberculous 
disease was always present {see Table I) Examination of the kidney rc 
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deprecated as it is usaaUr unnecessary and i-. apt to be fo!InT»ed hr d— 
hmph stasis of the parts formerly drained b\ the affected ghncb * 
Ixical application of heat and the aspiration of ab«ccv^ w hen thr / ■“ 
are usuallr all the local treatment that is nece«'ari 

I W lUpji’-' 
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CHAPTER LXXIII 


GENITO-URINARY TUBERCULOSIS 
INTRODUCTION 

^T^'UBERCULOSIS is a generabsed infection with focal manifestations 
^ During its invasne stage the attack is (jmphogenous and the implanta 
tions of tubercle bacilli may be air borne or ingested If the infection 
successful a stage of \isceral spread is reached because lymphadenoid 
resistance has been o%ercome The lymphatic system by its centripetal flon , 
empties into the blood stream all oiganisms which reach the great lymphatic 
trunks Thereafter implantations of tubercle bacilli are blood borne to the 
lungs the bones or joints and other organs This is a stage of \i8ceral dis 
semination of the disease The nature of the lesions produced m the tissues 
bv the tubercle bacillus depends on (1) the number and sirulence of the 
organisms, and (i) the resistance of the host Successful implantation of 
tubercle bacilli to the tissues of the patient leads to focal tuberculosis The 
lesions may be sparse or miliary active or relatively quiescent Subsequently 
quiescent foci may become reactivated, even after an interval of a number of 
vears 

TUBERCLE BACILLURIA 

Tubercle bacilluna has been defined as “ the passage of tubercle bacilli {m 
a tuberculous subject) through (1) a perfectly healthy kidney, (2) a kidney 
damaged in any way, but not tuberculous and (3) a kidney changed by 
**o called tuberculous nephritis’ {Dimtza and St Kartal 19^2) This 
statement is incorrect 

It was known that tubercle bacilli could be recovered from the urine of 
patients in which there were neither the symptoms nor the signs of urogenital 
tuberculosis In such patients an active extra urinary focus of tuberculous 
disease was always present (see Table I) Examination of the kidney re 


Table I 
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Sponsible for the excretion silently of tubercle bacilli usually failed to reveal 
to the naked eye a focus of infection, whether the organ was removed at 
operation or autopsy It was Medlar (1926) who demonstrated by the method 
of serial sections that bilateral tuberculous lesions of a microscopic nature 
could be seen in the kidneys removed from patients who had died from 
extra urogenital tuberculosis Subsequently, Coulaud (1935) by inoculation 
expenments pTo\ ided proof of the relationship of tubercle bacilluna to actual 
lesions m the renal cortex and medulla The writer has reported an incidence 
of tubercle bacilluna m 21 3 per cent among 300 cases of extra urogenital 
tuberculosis investigated (see Table II) As these patients responded to 


Table II 

Tubercle Bacilluria Incidence in Sexes 




Urine T B 
Positive 

Per cent 

M&les ex&m\ned 

I5S 



Females examined 

142 

44 

30 0 


300 

64 

21 3 


treatment and the extra urogenital foci of tuberculosis became quiescent, the 
bacilluna disappeared The recovery rate over a penod of five years was 
23 4 per cent (see Table III) On the other hand, the mortality rate m 


Table HI 

Tubercle Bacilluria — 64 Cases Follow up 
Recovery Rate in Five Years 



Cases 

Recovery 

Per cent 

Females 

Total 

20 

44 

6 

10 

25 0 

22 7 

64 


23 4 


wA 1 ,..^ cases oi tuberculosis which suffered from tubercle bacilluna 
«as h,gh-5D per cent (see Table IV) and neither symptoms nor signs of 


Table IV 

Tobi:rci.e Bachi-toia— 64 Cases Follow up 
Moetalitv Rate in Five Yeaes 



Cases 

Z>eaths 

Per cent 

Males 







65 0 




56 8 


64 

38 

59 0 

^ 
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iirawn tiifK-rculo'tH <?e\pIcijK;d In manj of these patients the dissemination 
ol the disease \vns jmhnr^. and iii others ropeatetl reactnatiori of the onffiiial 
(B undue sensitization to the tubercle bacillus 


THE MINIMAL AND SUBCLINfCAL RENAL LESIONS 

Pathology— Xo naked eye Jcmou can be detected when the kidney from a 
case of tubcrtle bncilluna is sectionwl and examined (Fig 378) But if a 




large senes of serin) sections ore cut, stained, and mounted, minute cortical 
foci of tuberculous disease will be found (see Table V) These lesions are 
prc'.cnt in nil stages from the cpithcioid and mononuclear tubercle to the 
larger follicle with caseation and giant cell fortnation In a sanatorium 
poimlation wlicre the extra urogenital tuberculosis has been active and pro 
gressuc, the renal lexions arc bilateral and cortical A sufficient analogy may 

Table V 

fllSTOLOOtCAL IXVESTIOATIOX HI SeWAL SeCTXOVS OF BOTH KlDNEVS 
>BOM PATirsTS ^^^IO Died FBOSI BXTilA-OROGBVirAt. TOBEKCtfLOSIS 



TB Renal 

TB Renal | 



Leaiona 

l,eeion.i 

Total 


PosiOve 


TB bacilluria positive 

24 

3 , 

27 

TB baciliuna negative 


* I 



Tiie tiibcfculou* lewom when found always bilfttcra) 
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be unde between a sparse blood borne dissemination of tubercle bacilli in the 
earlier stages of tuberculosis and the massiae miliary spread found in autops} 

records, provided bacilluna 
alone w as present and the 
unnarj lesion was sub clinical 
It 1 * concluded that the earliest 
lesions of the kidney are 
epitheloid and mononuclear 
tubercles (Figs 379 and 380) 
The> are found in relation 
to the glomeruli of the renal 
cortex (Figs 381 and 382) 
These primary and sub clinical 
lesions of the kidney are 
bilateral The presence of 
tubercle bacilli in urine with 
drawn from the renal pelvis 
means a tuberculous focus in 
the kidney Giant cells appear 
and there is caseation (Figs 
383 and 384) Such caseating 
foci ultimately ulcerate to the 
tubules Dukes (1939) has 
drawn attention to the con 
stant nature of the pyuria and 
obvious bacilluna when there 
IS an open renal tuberculosis 
In the subclmical lesions how* 
ever, the bacilU arc Bcant> 
and their appearance in the 
urine maj be intermittent 
The bacilli maj invariably bo 
isolated by animal inocula- 
tions from adequate samples 
of urine JIany of the’'© 
minimal lesions heal (Fig 385) 
Vv-rsintsumpiivefnat ^iie dis- 
appearance of tubercle bacilli 
from the urine of tuberculous 
patients means either (a) heal 
mg, or (5) encystmcnt and 
quiescence in the cortical foci 
(o) The healing of a small 
number of sparsely distributed 
cortical foci in one kidney 
would explain the unilateral 
nature of many cases of casco 
cav emous renal tuberculosis 

(5) The encystment and qmes 
cence of other subclmical foci 
a Kulney which may later become 







reinfection or further sensitization from the 






A. ^Icificntion in tuberculous focus 
« amftll focus m cortex 
C Papillarj inxolvcment 
U bmnll congcnitn] cjst 
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Pathogenesis ol Renal Tuberculosis— The characteristic lesion m an earlv 
ulcoro ca\emous renal tnbercnlosia is a lesion which has led to cavitj forma 
tion m the kidnej demonstrable by pyelo 
^phy Tuberculous debns from cortical 
foci 18 discharged to the collecting tubules 
which con\ erge at the apex of the pyramid 
The pjramid and papilla are thus exposed 
to infection (a) from tubular extension 
and (6) b\ direct spread from foci in the 


Localized fibro caseous Jesion jn Ihe kidn«y of a male aged 45 years 
A Retrograde jiyeiogram left There is irregularity of the upper minor calyr suggesting early 
cavity formation Bactenoli^cal examination Tubercle bacUU were obtained from 
specimens of urine from the bladder and left ureter by anunat moculat on Type human 
B X ray of kidney showing stpall calcified deposit In upper calyx 
C Draw mg of Lidnej 
D Explanatory diagram of drawmg 
E Photograph of whole sertioii 

T Microscopic report Eight or nano wiaft Stoni cawswi Woetooloos toViw^es atci present 
round the margin of the upper calyx Simitar but heated lesions are present in the cortex 
above The cyst is smooth walled and of congenital or^in 

eortico medullary zone The later sts^es of a confluence of follicles and 
ulceration at the papilla lead to the characteristic pyelographic changes and 
the clinical syndrome of renal tuberculosis (Fig 386 a to f) 

COINCIDENCE OF URINAFV AND GENITAL LESIONS 
The association of genital and renal tuberculosis in the male is well known 
MenviIIe and Priestley (1035) found coincident renal lesions in 51 6 per cent 
of a senes of 62 cases of male genital tuberculosis studied at autopsy This 
figure agrees sufficiently closely with the clinical reports on coincidence 
of renal and genital foci to raise the question of the pathogenesis of the 



Renal tuberculosis male acrprl 97 387 

o,Sr“wL‘‘lm3e7,'la"“if^^^ co-ee.W xho left ureteno onfio 

A Straight Xr,y There" i" ‘1“ The ureter e 

pZi'h.” .rr„l'S ™ 

^ hf trhoie section wh i. ” ^ ureter No retrograde pyelogram uas 

■> an •tea’s IraTfCb™' "01"?, “fS 7“' ‘ ""8'“ “"‘T 

berculoua granulation tissue with giant cell 




A SmaU [vtro Cfctcoui \e«on» <n CorTxro- 

im^uUm-y 'S**'* , , 

B C*ic.f.C4.T:6n m dxranc enojAi »«6n 
«I \\». 



Fio 38S . , 


.,h present m ine •*'" ,, , at the centre of 

there is a breaking cimmunieating with tJie renal pe 

R Microphotograph showing tub ^ 
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tn 1038) Assuming that a blootl borne dissemination of the 

tubercle bacilli to the viscera has oeenired foci of infection in the urogenital 
(2) inThr’nms'Sr^^ three sites (t) in the renal cortex via the renal frterj 
(2) in the prostate or seminal vesicle via the inferior v esical and middle rectal 
branches of the internal iliac artery and (3) m the upper pole of the epid^' 



"“'“r ’ " - - 

V” ‘1- arterj " 

In e'vtcnslon of tho'd'" ‘’'® "™SeS 

The priMiv ‘'’cncetotheSj''y "P’-'t'i ‘he ureter to the 

epididv ims and r T** *he vesicle or the v ^ epidid_i mis and prostate 
P and rareh to the blaSr ■'''“'’''y extends to the 

An initial primarj lesion in the 




Benal tuberculosi- 


Fig 390 

H».o,y of rr.|lW f 

® Tubercle bacilli present m tte u cavitation with a 

A Tl e “mJtoi'rflw'i.r™™ i. irregolai from ‘h" pre»>”“ 

rf'?£""l“.'u"?Sr,ti. th, .itmiMi c.Mlat.on Ihrooghoat the 

B Bhotogt^P.. «r ah.,. „a ........ 

c Microphotograph ahovring typical 
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VESICAL LESIONS 

Once tubercle bacilli and the debris from infected foci in the hidnev 
discharp from the tubules to the renal pehis and ureter, the bladder becomes 
exposed to the infeetion The spread to the bladder is primarily intraluminar, 
and minute tubercles appear in relation to the 
uretene onliee (Fig 391) These tubercles are 
^yish yelloiY and tend to become confluent 
A characteristic tuberculous ulcer is so formed 
the edges of which are ragged and undermined 
the surrounding zone becomes one of flame 
like congestion Yet, in contradistinction to a 
generalized cystitis of coliform origin, the more 
distant parts of the bladder mucosa are unin 
volved and of a normal straw coloured appear- 
ance The ureter, though playing a passive part 
during the phase of intraluminar spread, at the 
same time becomes involved in the tuberculous 
prooiss Tubercle folhelos appear in the ureteric 
w^l and by dissemination, by means of the 
submucous and adventitial lymphatic plexuses, 
ftitvivulous granulation tissue 
pbrosis followed by contracture leads 
Thus “ret™” tdbo 

mS, .u® chronic cases, m addition to 
S thl ■ *”‘clc And ulceration 

uanmtofft "® a retraction and 

fim 1"“® characteristic 

r r " “"flee which 

uraSre And outwards on the 

tion neneti-ff ^i^ Tuberculous ulcera- 

and l^ls deeply to the vesical mucosa 
the btnAle!^ iroitation of the muscular wall of 
later^ ^^ii , ““‘Ant contractions and, 

^iart,™ r'r^Kr" Pccdice a persistent 
OTmr conrfA H “ '^hicl. becomes an 

Sis omt cApaeity Pen- 

Tthe hSl ““ "i” infllfrAtimt of all coats 
mSe theid Attempts to in- 

rSrenm “PAcity during treatment 

“5.zari,;r~~ 


Fio 391 

Tuberculosis of tbe bladder Tho 
tubercles aro greyish yellow m 
colour Confluence of the tubercles 

!u. irregular shaggy 

aiitl*'*! ureteric orifice is 

slightly irregular and is retracted- 
gon hole ureteric orifice 



‘bo 1 euling p) aso 


org'^n^d^ “P-i lesion of the 
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ascending infection i la the ureter -ind its Ij mphatics, to tlie remaining kidncj 
It has been mentioned aboae that in the initial stages of renal tuberculosis 
the hematogenous source of the infection renders both kidneys liable to 
implantations from the tubercle bacillus The possibiht} of a secondarj 
jn\a«ion of the second Jvidne> from tuberi-ulosis ascending from the bladder 
rai es a new issue The increased mtraaeaical pressure however m the con 
tracted and sjstolic bladder which is the site of tuberculous ulceration 
embarrasses siifficientlj the function of the second kidnej by bad ward 
jiressure alone In a follow up of a short senes of late deaths following 
iiephrcctomj for renal tuberculosis the writer found that baclwaid pressure 
on the remaining kidnej and hydronephrosis were the principal contributing 
agents to the fatal issue (Band 1942) Even should the renal tuberculosis be 
of a bilateral tjpe the one kidney has aUvajs shown more advanced caseo 
cavernous lesions than the other In such circumstances free drainage of a 
disabled kidnej will always prolong functional actuitj The embarrassment 
of a contracted bladder leads to backward pressure and further dissemination 
of tuberculous infection both in the kidney already tuberculous per pnmay 
from a hT*matogenous source and that secondanlj involved from infection 
bv the ascending route through the ureter or its accompaming lymphatics 
Uniiar} tuberculosis may involve the genital organs bj a secondan 
spread to the posterior urethra the prostate and the vesicle and cpididjmis 
The e secondarv manifestatiojis of tuberculosis still further draw on the 
individual a resources whereby he ma> withstand the ravages of this disease 
Sums formation and additional septic complications take toll of tl e reserv es 
of an individual s resistance Meanwhile the onginal lesion of pulmonary or 
bone or joint tuberculosis may assume further reactivation and spread There 
IS no example of so called surgical tuberculosis which demands more 
aw areness of the general repercussions of the disease than tuberculous infection 
of the genito unnarj oi^ans In the management of urmarj tuberculosis the 
surgeon may with advantage regard himself as the operating physician 
modifving alvvavs the operative procedure according to both the local and 
general needs of his patient 

CLINICAL MANIFESTATIONS 

The first sjmptoms of urinarj tuberculosis though primarily renal in 
origin almost invariably arise from increased vesical irritabihty An increased 
frequency of mictuniion in a young adult occurring with pyuria in an acid 
urine form a combination of symptoms and signs which are extremely sug 
gestiv e of tuberculosis The frequency is constant both by day and by night 
and ov er a penod of months it is gradually progressive There is little or no 
pain or dysuna In the exarntnatton of the urine the presence of pus cells 
without organisms in an acid unne is significant A solitary urinalysis is 
negligent The early morning specimen is more likely to yield tubercle bacilli 
than any other Samples of wine to be examined by concentration methods 
and guinea pig inoculation should be submitted to the bacteriologist Using 
concentration methods no difficulty should be experienced in demonstrating 
the tubercle bacillus m adequate samples of urine if there is m fact an open 
tuberculous lesion of the urinary passages Pus cells are always present 
Confusion vvith other acid fast bacilh may be av oided by suitable and accurate 
stainmg methods The ultimate proof of the presence of the tubercle bacillus 
may be obtained by culture of the organism and the data obtained on animal 
inoculation 

51^ 
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Hctmalnna 13 an inconstant but significant sign m the early sj mploraatology 
of renal tuberculosis The presence of blood in a specimen of unno should 
ne%er be ignored A full urological and bictcnological examination should 
aceompanj and succeed simple urinalysis 

Renal pain may occur occasionally It is usually limited to a dull ache 
in the loin This m turn may be oxcrslndowed by the general mahisc of the 
constitutional upset brought about in any \iscenl extension of the disease- 
tuberculosis 

Pyuna is so important that a persistent pyuria luthout obvious cause m 
a young adult should at once point to a search for some congenital anomaly 
which could harbour infection or aUemativcly demand the exclusion of 
infection from the tubercle bacillus The urine is acid and the py una no more 
than a definite opalescence to the nal ed eye Tiic insidious onset of a cloudy 
urine may not be appreciated by a patient graduallv accustomed to an 
alteration in his habit of micturition 

General and local symptoms and signs— The gradual curtailment m plnsical 
fitness in the tuberculous patient may not alvv ay s rcceiv c adequate recognition 
Loss of weight loss of appetite etc may be associated witJi ov cm ork need 
for the annual holiday etc These arc more the complaints of an older 
age group than those Id ely to suffer from urinary tuberculosis and loss of 
condition loss of weight lassitude etc arc the earliest signs of tuberculosis 
m any form and m any system m the young adult 

Clinical signs — The affecteil kidney may rarely become so enlarged ns would 
warrant comment during a routine abdominal examination During the 
phase of a recent exacerbation in the renal pelvis vvitli associated stasis and 
renal pam the combination of pain and renal enlargement may be suggestiv c 
As a rule renal tuberculosis is silent and the sy niptoms and signs are entirely 
referable to the bladder 


DIAGNOSIS 

Bacteriological — Frequency of micturition ami pyuria m the young adult 
viith or without renal pain hsematuna or other localizing symptoms and 
signs are always suggestive of a tuberculous infection The £ cofi infections 
M the unnary tract occur lil e those of the B tuberculosis m an acid urine 
coll however are readily demonstrable m a mid stream or catheter specimen 
ot unne vrhereas in tuberculous infections isolation of the B tuberculosis may 
be dithcult Repeated bactenological examinations of the urine are essential 
their omission is negligent Concentration and cultural methods of isolating 
^ tvventy four hour specimens of unne should be employ ed in 
addition to the final test of animal inoculation 


Table VI 


Human 

1 BoMne 

Total 1 

Bovine per cent 

59 


1 

7 8 


important factors T.iu illness and its insidious onset are 

iia? nl been social background which 

bv the bovine timp nf developments m social science Infection 

distncts (see xiwe \ I) significantly frequent in rural 

1 vvercrowdmg and insufficient accommodation for 
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the segregation of tliose suffenng from open tuberculosis lead to the spread 
ot tuberculosis in the homes of the people and where they work Small 
children are doublj exposed to infection from (a) the milk they drink and 
(o) the dust thej inhale as they play on the floors contaminated from droplet 
infection m their oim homes 

Clinical examination — ^The stigmata and symptoms and signs of extra 
urogenital foci of tuberculosis should be examined Old evidence of tuber 
ciiloiis Ijmph glinds bone and joint lesions or a history of bronchopneumonia 
and plenrisj should be followed up by full chnical and radiographic examina 
tions with the collaboration of the physician It is well known that a con 
siderable mtenal of time may elapse between the invasive stage of tubercle 
in the child and the stage of \isceral spread in the adolescent or joung adult 
It has been mentioned that the \isceral implantation which had become 
quiescent at one tune maj be reactn ated at a later date on account of local 
or general conditions of lowered resistance 

Altiiougli abdominal palpation may be unsatisfacton enlargement of one 
kidnej ma\ occasionally be met with The palpation ol the external genitalia 
and in particular the digital examination of the rectum may yield evidence of 
genital foci of tuberculous infection Nodules m the epididymis thickening 
of the seminal t esicle and a nodular irregularity and softening of the prostate 
are more significant of tuberculosis m the young adult than any other patho 
logical lesion 

Radiographic examination of the chest the abdomen and the urinary 
tract may yield important evidence cither (a) of Active or chronic pulmonary 
tuberculosis or (6) calcified mesentenc glands or (c) chronic calcined foci of 
tuberculosis in the renal regions Simple radiographs of the abdomen should 
be taken m two planes antcro posterior and lateral and during expiration and 
inspiration in order to differentiate between intrapentoneal and retroperitoneal 
le’iions 


CYSTOSCOPY AND PYELOGRAPHY 

Cystoscopy — These examinations are essential for the exact diagnosis of 
urinary tuberculosis and to obtain an accurate locaUaation of the lesions their 
nature and extent In tuberculosis the bladder is highly irritable and the 
patients are young men and women who are often toxic and ill A prehminary 
re\iew of the various clinical aspects of the problem should have been made 
prior to the cjstoscopic examination and after the patient has been admitted 
to hospital The collaboration of the physician is important It is unwise 
and often harmful to undertake instrumental examinations m the presence of 
tox-emia with fever and an elevated blood sedimentation rate Preliminary 
sedation and the employment of intravenous pentothal are preferable to low 
spinal aniPsthesia or local analgesics The unne withdrawn from the bladder 
IS cloudy but inoffensive The bladder capacity is always reduced and 
attempts at overfillmg lead to bleeding so that the cj'stoscopic field becomes 
obscured The most striking changes are found in the region of the affected 
iiretenc onfice (Fig 391) There is a flame Uke area of redness and congestion 
adiacent to the ureteric onfice Secondary patches of congestion may be 
present on the interuretenc zone and the lateral wall of the affected side or 
the base of the bladder The opposite lateral wall and the opposite ureter 
appear strikingly normal As the disease progresses small groups of greyish 
vellow tubercles appear close to the affected onfice and by confluence these 
mav form an ulcer The tuberculous ulcer is serpiginous and irregular m its 
outline The edges are acutely congested and there is surrounding cedema 
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391) Attempts at overfilling cause such an ulcer to bleed It is an 
ach antage to emploj continuous imgation throughout the examination The 

of the bhdder if maSf '^T™ outwards to the lateral wall 

01 tne bladder It maj be obscured hy associated congestion and (rdemn 

Si?ideTaHt°Xortpn“?r °f “<ligo carmine®intravenousIy, may 

considerablj shorten the cystoscopie inspection in search of the oriflee The 

S3SSS£S="Si! 
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on™ alcmt.on 

not clear but tl ’^>1’ •'■•Bty o..tl n. 

iliterfire mil"' '*'*"'* ‘nay persist^ after I' neration may be present 

fnciiieiici of '■‘’"'"'‘'scenec on recount of a <^'8 “‘i 

nssociated and distressing 

controiorsy ha, arisen 

Intravtnoiis mol”’’ "licthor catlieteriratinn 

table and « hie ‘’b'tams are often suflicientli “ntiially do barm 

etideiiee l l , “"’“''tedimderrctiCT r' “f diagnostic 

hidiui IS f„„r\*ntooi)ic ap[icarances there *n^**?'l *'*'n ^’nctenological 

ns«e..,iie,it "f I?' ,‘"''“™louV rrortl' ™ s'’ n° ‘o tihicli 

tilth those iiho liKrV' "PPosite hidnci°"'hoi?f '‘“" of accurate 

"he 1 ami Braasch ‘"c tiritcr agrees 

( ) insist on tlie necessity for 
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crttiictcrization of the ureters nml retrograde pjelography If thn exaromatjon 

If n'In TtSn nf m' ' '‘''“P'*'”'' tuberculous Llnov it is still essential 

If (lie stnte of tlic opposite kidnet is to bo propcrlj nppruisctl \ normal 

fim! of I'l' ft""* tbe Biipposetm llcaltlij kidney at the 

I. I I ‘"'Portuut contributions to the clinical data 

uliicli should lie nrnilabic to the siirpeon before embarking on neplirectomy 
tns danger of enrr, mg tubercle lincdli flora tbe bladder to the healthy lu Inev 
n ngii^italioii along the ureleric catheter is unlikek if otcrdistcnsion of 
tiip l)ia(I(iir nml Ptrnmmp arc nxnidctl during the c\aimnation 

Tlio cnthotcnzation of the nflictotl ureter maj be rendered difficult not so 
Often In MiTdin as trie nretenc tulic m tuberculosis is rigid but bv tuberculous 
ptneture formation nt (lie mtrnmuril p irtion of the ureter or just above Such 



Vi 39 * 

I kf'lojrr tn r def t cnily rrepul f o tl ne 
olo Ijrfui t Iw <• I «« IcCT t finoFlhcK dney 


n fiiifling IioMOitr inni btill Ik* of diagnostic \«lue particularly n hen there 
IS ri<ltogni{r}i!c ciulcrice of « oT cticiSation /a Ihi* iidmy syhore 

which points to the chronfcitt of the infection (hii, 387) The urine from 
the inftcted ktdnej is nhi at s cloudy and sometimes turbid It is inoffensive 
lliere should lie no difiiculO demonstrating tubereJ? bacilli and pus cells 
m an adtqinte specimen of urine (Ihikes 15)39) 

Pyelography — Mthough intravenous pyclograms are often sufficiently 
dngnostic tbe accurate localization of an early ulcerative lesion of a calyx 
cannot be <lonc without retrograde pyelography The injection of sodium 
iodide or diluted pyelectan should be earned out slowly and without force 
Oserdistcnsion of a tuberculous kidney leading to pjelovenous backflow 
inaN precipitate miliary spread The pjelogram is characteristic Ti e calyx 
m the early stagea Io«ts its clear cut delicate outline The cup becomes 
irregular The appearance is comparable to the erosion seen radio^phicaUy 
at the margin of the Iionc m bone and joint tuberculosis The pjeJographic 
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outbnes are often described as shaggy, and they are constantly present when 
the pyelogram is repeated (Jig 393) As the disease advances, the irregu arity 
spreSs from one pole throughout the kidney (Fig 394) The ulcerative lesion 
proceeds to cavitation (Fig 395) Neither an infected hydronephrosis nor a 
pyonephrosis pros ides such typically nregnlar cavities throughout the kidney 
as may be demonstrated pyelographieally m caseooavernous rena tubercutas^ 
The coincidence of calcification in the older and more chrome lesions ot the 
kidney is significant It is to be remembered that such, though quiescent for 
many >ears may sooner or later become reactivated (Figs 396 and 397) 
Complete calcification v.\th a characteristic cemform shadow in the X ray may 
be occasionally demonstrable This is so called autonephrectomy when the 
ureter of the affected kidney has become sealed by fibrous stricture (Fig 398) 

TREATMEMT 

The onl} curative therapy for urinary tuberculosis is nephrectomy m 
conjunction with the sanatorium life for six months or a year It is only by 
surgical remo\al of the tuberculous kidney that cessation of the continued 
reinfection of the bladder can be brought about It has been showm that the 
constancy of the renal origin in unnary tuberculosis and the frequency of a 
coincident renal lesion m urogenital tuberculosis, are features of the disease 

Management — General — When extra urogenital lesions are present it js 
essential to have the fullest co operation between phy sician and surgeon It 
may be advantageous to arrange for the admission of the patient to a 
sanatorium for complete rest m bed during the period of investigation and 
assessment of the nature and activity of both extra urinary and urogenital 
lesions Even in cases where multiplication of active foci of infection render 
the need for ultimate surgical intervention problematical, opportunities should 
be sought for reconsideration of individual cases after an initial period under 
sanatorium care Urogenital tuberculosis alone is so slowly progressive that 
a preliminary course of treatment of two or three months duration may 
determine (a) the practicability of operative interference, (6) satisfactory 
immediate post operative progress, and (c) the ultimate and successful 
rehabilitation of the patient after a prolonged convalescence 

NEi’niiECTOvia — The operation for removal of the kidney should be carried 
out extra peritoneally A gentle technjojw? with, au adnojiate expaauce are 
essential if the risk of dissemination of the disease at the operation is to be 
reduced to a minimum The perirenal fat should be removed with the kidney, 
otherwise, when cortical groups of tubercles have infected the extra peritoneal 
ti<;sues the forcing of an imperfect line of cleavage betw'een the renal capsule 
and the surrounding fat may lead to a tuberculous wound infection wath 
sinuses Pyelmenous dissemination may lead to a miharv spread and 
accordingly early ligation of the renal pedicle is advisable during the mobiliza 
tion of the kidney 

The meter is a rigid and irregularly thickened tube It should be mobilized 
w itii tlic immediately adherent penuretenc areolar tissues intact Mobilization 
)cy oncl the peiv ic brim is probably unnecessary The length of ureter removed 
should not have been obtained by an operation unduly prolonged, or by an 
access which required powerful retraction of the wound margins The employ- 
ment of two mcisKins will secure the removal of the entire ureter under vision 
riie length of tlie operation time is increased, however, and it is questionable 
w hether the stump of the ureter left behind is of any importance as a source 
of reinfection of the bladder Once the kidney has been removed the ureter 
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ulceration and contracture of the bladder do not res-pond well to nephrectoioA 
On the other hand when the lesions in the bladder are limited to the urctern, 
orifice of the affected side and symptoms of frequency and irritation hue 
not been marked the response to nephrectomj maj be dramatic In such 
cases it maj be tempting to spare the patient the loss of time and segregation 
necessary for adequate sanatorium therapj Provided a proper sanatonum 
regimen is folloired this may be in order The building up of an indi\idual 
patient a resera e in focal tuberculosis cannot be reached by short cuts Fresh 
air adequate foods proper bed rest and later graduated exercise for tlie 
prescribed period of six months are essential before jeopardizing a patients 
future by too rapid rehabilitation The local Irealment of the tuberculous 
bladder after nepmectomy is of less importance than the general management 
of the post operative regimen The persistent residual ulcer maj call for local 
instillations to the bladder of 25-cc of 5 to 10 per cent carbolic acid evei^ 
fourth day Sometimes as for interstitial ulcers of the bladder roof cysto 
scopic fulguration of the ulcer maigm niay l>e valuable The verj irritable 
bladders may be soothed bj the instillation of 2o c c of cod liver oil twice 
daily In others a course of tidal lavage with I in 1000 proflavine or I hi 
10 000 silver nitrate may reduce the frequency 


The operation deaths from nephrectomy in renal tuberculosis are negligible 
if the cases are properly selected and the operation is conducted with gentle 
ness The recoaery rate is good as regards the immediate prospects but as 
the follow up continues over a number of years recurrences of bladder ulecra 
tion reactivation of extra urinary foci or persistent contracture of the bladder 
and consequent backward pressure on the remaining 1 idiiey take their toll 
II hen a complete recovery is taken to mean the rehabilitation of the patient 
to a full and active life as a wage earner the writer has found that in nis own 
senes the recovery rate falls from over 80 per cent to under 60 per cent 
The ultimate mottalitj rate is between 10 and 15 per cent These figures 
are comparable with those quoted by Thomson Walker (1936) and Lett (1936) 
The cause of death is most frequently brought about bj renal failure from 
hydronephrotic dilatation of the remaining kidney This condition arises 
from the growing backward pressure brought to bear on the ureter of the 
healthy side in its passage through the thickened and constanti} contracting 
bladder wall There is usually a persistent area of vesical ulceration which 
fails to respond to treatment Cystostomj leads merely to a tuberculous 
fistula from the bladder to the abdominal wall The development of tlic 
dilated and tortuous ureter accompanietl by hydronephrosis may be followed 
clinically by means of intravenous pjelograms \Uien general and local 
measures to reduce intravesical tension have faded transplantation of the 
ureter to the bowel should be done jf the ureter is sti I relatively slighth 
dilated and tests for renal function arc «^ti3factory Othenvise a cutaneous 
ureterostomy may yield tlic patient an expectation of health and comforUor 
an indefinite number of years provided tlic ureterostomy tubes and ^llectwg 
apparatus are properly supervised The cessation of freijnency and pam on 
micturition and rWurrent liTmorrliage from vesical ulcers and the gam in 
strength from proper sleep and free unitary drainage may render cutaneous 
ureterostomy equally useful when tuberculosis develops m the rcinam^ 
kidney m the later stages of urinary tubereulosis (Key es 19^0) The problc ni 
m tuberculosis of the unnary tract must always be that of obtaining adequate 
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rest and optimum conditions not only for the patient as a whole, but for his 
bladder also The ^ alue of a controUed sanatonum regimen can never be 
or er emphasized Earlj diagnosis and early nephrectomy may prevent too 
cxtensi\ e in\ oh ement of the bladder When general measures are inadequate, 
and the bladder ulceration not only undermines the general state of the patient 
bj presenting adequate rest, but threatens the function of the remaining 
kidne\ earlj cutaneous ureterostomj maj lead to healing in the bladder 
This IS the result of the defunctioning effect of this operation on the bladder, 
and the improx ement in renal function which follows the free and continuous 
urinar\ drainage when formerly there was backward pressure 


GENITAL TUBERCULOSIS 

Pathogenesis — ^The terra urogenital tuberculosis indicates the close associa- 
tion of the disease in the unnarj' and genital systems It has been pointed 
out aboie (see page 795) that coincident lesions may be demonstrable m the 
kidne} and genital organs m about 50 per cent of cases The bladder becomes 
iniohed sooner or later, whicheier system is infected during the stage of 
iivccral dis'iemmation of tubercle bacilli To be blood borne, a primary lesion 
of the epididj ims should appear at the globus major The usual site, however 
for the initial lesion m the epididymis is at the lower pole, which, in fact, is 
the normal site for infectue lesions of the epididymis, other than tuberculosis, 
which Imic spread from the posteiior urethra via the \as or its accompanjing 
Ijimplmtica The testis, supplied by an intimately related artery, is never 
jirimnrih infected bj the tubercle bacillus from the blood stream Extension 
to the testis is always associated with gross involvement of the epididymi’i 
A‘“‘Ocmtcil with tuberculous epididymitis there is, on rectal examination, a 
high mculonce of di’sease of the seminal resides and the prostate Borthwick 
d'UO) found that in a senes of 207 cases of tuberculous epididymitis examined 
rcctallr, 87 7 per cent gare eridencc of tuberculous prostatitis and seminal 
Msiciilifi^ Aecordinglj it maj be accepted that tuberculosis of the genital 
tract mn> be (I) pnraarilj hicmatogenous, or may be (2) secondary to tuber 
ciiloHH of the unnarj tract There is a tendency for the disease to spread 
tliroijgliout the genital organs so that the lesions are multiple The seminal 
X sicks, ami possiblj tlie prostate, are antecedent to the epididymis when 
the Uisiasc is first iniestigaled clinically, and the occurrence of bilateral 
tpululMuUis IS associated with preliminary extension of the disease from one 
i-cnmial ic«icle to the other Once established m the pehic genital organs 
(itlicr b) iiiipl'intatioii of tubercle bacilli from the posterior urethra and 
spermatic ducts or from the blood stream, the disease may extend to the 
' 1 h/rrnru>r ♦?! ^ cjiululy inis Ma tlic lymphatics accompanying the vas 
seminnl m'ado the ras and pass via its lumen to the 

mrtiul anti s i^ *** mvade<l from the epididymis by contiguity of 

Auii'mn '“■'"o”.' infected by direct 

in\o!\(d \m tiojgbbour Subsequently the second epididymis becomes 

u ab c ex It was on tins assumption of the 

r n m nt In ,, r i"^ that Young (192G) based Im operatise 

rSVl' "ff'' '■'"'“'ll triet ' 

inibirl, and m f oeciirs m joung males, usually after 
imuu 1 tor ' Z, , 20-30 je™ age 

Kiccktuo of l prcions history of sjmptoms^or signs 

uifreotipniK tl, lu llic uriimr, or any other system But not 
I , (immun prmlrumal complaints of incipient tuberculosis may 
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be mentioned eg loss of appetite lassitude loss of n eight etc Trauma is 
often Cited as a causal agent— but m this respect tuberculosis of the genital 
tract resembles septic osteomjehtis uhen a Woir or fall is often allcLed to 
precede the infection It is possible that injury by causing a local disturbance 
maj lead to rapid spread in a lesion previouslj established but dormant or 
quiescent and minimal 

Symptoms and signs — ^The patient invariably complains ot a buelhng m 
relation to the testicle The suellmg may come on rapidly and m<t>” be 
associated nitb an effusion into the tunica vaginalis and redness and bnelhng 
of the scrotum More commonly however the onset is more insidmu The 
nodule is at the lower pole of the epididymis and is only slightly painful It 
IS hard and may be irregular never quite smooth As the disease progresbcs 
the entire epididymis becomes involved It forms an irregular and criggv 
swelling which later becomes fluctuant The testis may be obscured bv an 
associated hydrocele The skm of the scrotum becomes adherent involved 
and ultimately breaks down as the cold abscess discharges to the surface 
Subsequently the swelling may subside and shrink the hard nodular and 
irregularly misshapen epididy mis is stifi recognized and the tell tale discharging 
Sinus provides evidence of the nature of the disease 

Symptoms referable to the urethra or prostate ore rare A methral 
discharge may occur and urcthroscopic and bacteriological evammationa 
should be carried out m order to avoid serious confusion between gonorrheea 
and tubercle 

Rectal ewmination should be carried out in the knee elbow position 
A palpibh thickcmxl vesicle or an irregular consistency of the prostate is an 
early sign of chronic infection probably tuberculous As the lesions progress 
they become characteristically irregular and firm in consistency A cold 
abscess may form in the prostate and discharge to the urethra or the perineum 
There is never the association of pain and acute inflammatory leaction with 
«iich tuberculous sinuses of the penneum until secondary infection occurs 
The sinuses are invariably multiple 

Urological I^VESTIOATIO^ is always necessary on account of the fre 
quency of associated tuberculous foci in the upper urinary tract Cyslo 
scopically tuberculous Vesiculitis may lead to cedema and congestion of the 
bladder mucosa immediately adjacent and later basal cystitis may become 
quite an obvious lesion associated with the genital infection This is the 
conv erse of the clinical and cystoscopic findings in non tuberculous infections 
of the lower urinary and genital passages 

Treatment — Epididymo orcktdeefomy is an operation to be deplorevl The 
progress of the disease throughout the genital tract is such that a subsequent 
involvement of the remaining epididymis would lead to complete castration 
The disease has then been treated by removal of out crops of infection at the 
periphery The resultant repercussions from the loss of both testes react 
adversely on the young male both physically and mentally Hav mg regard 
to the peripheral extensions of the disease from the pelvic genitalia to tlio 
epididy mes and testes epidxdymeciomy has been adv ised as an operation of 
choice when the peripheral lesion is limited to the epididymis and tiie 
associated testicle is uninv olved Tins is a treatment whicli has a considerable 
\ ogue but again its object in conserving the testicle for tJie sake of its pre'^ence 
m the scrotum as well as its internal secretions raises the question of w hat is 
to be done with the opposite side Accordmgly epididy mectomy has bwn 
accompanied by contralateral vasectomy as a prophylactic measure If this 
IS done as a routine measure many patients may hare been rendered sterile 
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unnecessanlj To sum up it 'would appear to be quite essential that the 
operativ e treatment for genital tuberculosis should be adapted to the individual 
needs and circumstances of each case Epvdidymo orchideclomy should be 
reserved for the advanced cases of testicular involvement where threatened 
sinu« formation unless prevented would add considerably to the toxic 
absorption to be borne hy the patient Eptdtdymectomy alone may be usefuU> 
employed when a progressive involvement of the epididymis threatens the 
testicle In this respect also signs of irregularity at the distal end of the 
\as deferens would indicate a route of reinfection to the pelvic genitalia from 
the periphery via the vas and removal of the epididymis would appear to be 
indicated T asectomy w ould be better reserv cd for those cases in which a 
diagnosis of extensive involvement of the pelvic genitalia has already been 
made the infertility of the patient is practically certain and the object of 
vasectomy is to protect the leniaining epididymis and testicle The writer 
does not consider contralateral vasectomy as a prophy lactic measure should 
he earned o it w'hen the pelvic genitalia are only slightly inv olved and there 
is a prospect of recovery 

Conservative viEASUBES-^The insistence on genital tuberculosis forming 
jart of a general visceral d ssemination of the disease and the fact that 
tuberculous epididymitis is a peripheral out crop of infection from the pelv ic 
genitalia should act as a deterrent to hasty surgical interference The clinical 
investigation should be carried out under KinatoTium conditions the scope 
should be thorough and leisurely Extra urogenital lesions and upper urinary 
tract involvement must be taken into consideration and treated particularly 
when a well planned regimen may lead to the rehabilitation of a patient who 
IS not necessarily sterile General treatment should be institutedonsanatorium 
lines Locally the scrotum should be supported and a small cold abscess 
mav be aspirated through healthy skm A «ma]i sinus m the scrotum may 
often dry up and heal under such conditions There need be no controv ersy 
as to when to operate and which operation may be required if the progress 
of the local genital lesions is watched and checked regularly w’lth the patient s 
constitutional response to the general therapy for tuberculosis 

David Bavd 
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CHAPTER LXXIV 

GENITO-URINARY SCHISTOSOMIASIS 

D efinition — \ dise'ise manifesting Itself mainly m the gcnito urinary 
sjstem caused bj infestation of the venous system of man with Bil 
Iiarzia h*ematobia— a species of trematode u orm of the genus Scliisto 
somn 

Historical — The disease is of considerable antiquity and was recognized 
bj the ancient Egyptians m the mummified bodies of whom evidence of it 
can still be found 

Theodore Bilharz working at the Egyptian State Hospital Kasr El Aimy 
m Cairo first in 1851 named the causative parasite he had discovered Histoma 
liTmatobium In honour of the discoverer the term Bilharziasis commonly 
replaces that of schistosomiasis 

At the same school Looss studied the anatomy of the norm and the patho 
logical changes caused by it His work was completed by the establishment 
of the snail as the intermediate host m the life cycle "by Leip^r in 1916 
Australian troops provided Fairley (1919) with the opportunity of observing 
the early manifestations of the disease m human beings not previously exposed 
to the infestation 

Distribution— The Nile Valley represents the fountain head of the disease 
From hero it has spread m Africa along the north coast to the west and 
then south as far as the River Niger down the east coast to the region of 
Port Elizabeth It has been importetl into Mesopotamia and to a lesser 
extent Palestine and Portugal bporadie cases are diagnosed in other parts 
of the world but it is doubtful if infestation occurs m the locality m which these 
cases are found 

It 18 noted that the distribution in Africa is identical with that of the 
freshwater eel (Anguilla) This suggests the possibility of a second inter 
mediate host still to be established 

A feature common to all localities in which the disease is endemic is 
slow running fresh water eg marshes extensive irrigation projects etc 
Such moist areas prov ide a favourable habitat for fresh water snaih suit 
the free sw imming stages of the life cycle of the parasite and cause the local 
human inhabitants to expose tliemselves to infestation m the course of their 
agricultural bathing fishing and himtmg pursuits The gross lesions found 
in the Egyptian fellaheen are due to repeated infestations resulting from 
exposure in the course of their work m the flooded fields 


^TJOLOCy 

The causal agent of urinary Bilharziasis is a blood fluke of tlie family 
Schi 9 to‘.oraida 2 of species Haimatobium Tlie species differentiates it from 
its related diseases — the intestinal and Fat East Sclustosomiasis caused bj 
the S Mansoni and S Japonicum respectively 

Tlie adult storms which are unisexual are found m tJie venous spaces 
of the \i\ er portal system and its tributaries most commonly in the prostate 
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PATHOLOGY 

Tlic (k^pnttil pithoioirj rc^iiKi, from tlio imtofioii tlie presence of 

the egg cnu'*ea hi the tis'.tiea The tissue reaction is in mflainmaton one 
centring roimtl the jrritnnt HohihI, gwiiit and eosinophil cells pre^lcjminate 
to J>c rppjactxl b\ fihrolilnsts On RuhmiicotiR or sulipcntoiuai surfaces this 
iTiction nj>|»cnra as sinall nodules or p^udo tubercles which asbume with 
local Jiroliferation of tlic ejuthclmm a jnpi!lomatous apjipannce In lesser 
degrees of infestition the crdemA nm) subside leaung tlie (gg*, contained 
HI a membrane altered bj Hbroldasts 'iliits altered the inucons membrane 
io«es its lustre and normal pink colour and takes on a gre^ i>li white appearance 
'ihich has been likened to “sen pand ’ The ova buried witlun this mucous 
mcmbrine are for the most part dead The phriuikcn egg cm f lopes contribute 
to the ‘ j.ci sand '‘appearance and this contribution is enhanced hj a deposition 
of calcium in and nrouml the dismugrating ova 

Associated with the ilistiirbsiiec in blood and l^inph supply or with 
Rceondar^ bacterial infection, the nmcosa may break down giving nse to 
uIciTntcd surfaces In tlic urethra this breakdown may be the origin of 
a urctiiral fistiila-~n Ic'ion frequently found m patients m Egyptian hospitals 
Bladder— In vesical Iblhaiyiasjs, as its name implies, the outstanding 
JcsioHs occur in the hlaibler Due, possibly, to an anatomical configuration 
of the venous plexuses the areas immediately around tho ureteric orifices 
are Pites of jireddcction The trigone, bas fond and lateral walls are next 
involved in that onlor of frtqiiency The lesions observable vary with the 
degree of infestation, its cbronicity and the presence of secondary infection 
f>foyish-jo//ow tuherefos about the eirc ofpin*point5, surrounded with a ring 
of dilated arterioles— a ' bladder acne'— are typical of mild early cases, 
patchy thickening of the mucosa, with catarrhal changes indicates a heavier 
recent deposit of ova From these patches the ' sea sand ’’ appearance mav 
ilevclop, or, in gross cases, the hcaiwd-up epithelium may change tbrougii 
a granular papillomatous condition to a gross malignancy m a thickened 
contracted, tccondanly inrcctevl bladder Phosphatic deposit and stone 
formation are tonimon in tlic later stages of infection 

Ureters — As indicated under bladder lesions, the areas adjacent to the 
urtlenc orifices arc sites of predilection for ova deposition The termmal 
portions of the ureters are to be associated with tins tendency Tins fact 
IS of clinical import, as the ureteric lesions, occurring m a narrow tube are 
babJe at ali stages of tlie disease to cavso obstruction to tJie passage of urme 
In the early stages the cedenta resulting from the egg irritation narrows the 
ureteric lumen This oedema is later frequently replaced by a cystic change 
in the ureteric mucosa, a “ ureteritis cystica “ Tliese small cysts, augmented 
by a fibrotic contracture of the ureteric wall plus (in the male) a Bdharzial 
perivcsicuhtis, form one definite entity in tho otherwise debated etiology 
of ureteric stricture The infermittent discharge of lumps of egg containing 
mucus may completely occlude the narrowed ureteric lumen 

Kidneys— Actual deposition of eggs in the kidney s is rare though m heavily 
infested cases it may occur The kidneys are however, particularly liable 
to secondary changes as the result of lower unnary tract Bilharzial pathology 
In mild cases m some of which BUharzia may be totally unsuspected as the 
underlying cause chronic renal infections with pyelectasis may result from 
the low ureteric obstruction In gross cases, with marked bladder changes 
and sepsis, the kidneys are subjected to back pressure and ascending infection 
52 
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to such a degree that kidney failure may tie counted the mnm cause of death 
from Bilharzial infestation , ^ . i 

Genitalia and urethra — Hyperplasia from Billmr/ml miection may also 
occur in the prostate seminal vesicles and bulb of the urethra giving rise to 
bloody egg containing discharges 

The rectum is commonly involved along with the prostate and vesicles 
Penneal and rectal pain and discomfort together vuth posterior urethral 
irritation give nse to grave sexual disturbances and neurasthenia The 
condition does not respond to the accepted methods of treating prostatitis 
Massage aggravates the symptoms and the expressed secretions are mostly 
blood stained This sign should be an indication for extra care m the search 
for ova and if found the institution of specific therapy In chronic cases 
vesical neck contracture may need transurethral resection 

Infiltration of the erectile tissue of the penis causes a pseudo elephantiasis 
•with chordee Urinary obstruction from stricture terminates frequently in 
abseeas formation and in penneal fiatulse lugg deposition not infccquently 
occurs in the epididymis and spermatic cord via anastomoses between the 
veins of the structures and the pelvic plexus of veins The nodules whicli 
develop along the coid and in the epididvmis may be confused with tuber 
culosis The beading of tubercle is palpable in the v as itself in contra 
distinction to Bilharzia where the rosary is m the substance of the cord 
In gross infestations masses simulating condylomata and requiring biopsy 
for differentiation develop in the anal and perineal regions In the female 
the cervix uteri and the vagina may be similarly affected 

Liver and lungs — Cirrhotic changes m the hver due to the noxious products 
of the parent worms in the portal system of veins and pulmonary fibrosis 
from embolic spread from the vesical plexuses via the inferior vena cava 
have also been recorded 

Blood — \enous obstruction may be marked as the result of (1) blockage 
by the parent worms of the venules and (2) pressure exerted by tissue reaction 
to egg infiltration Elephantiasis may develop in a dependent part like the 
scrotum It is remarkable that venous thrombosis of pronounced degree 
occurs so seldom unless caused by secondary infection Emboli as evidenced 
by lung fibrosis occur but though these may be frequent thev are usually 
small 

The Bilharzial parasite would appear to possess the common helminthic 
chamctenstic that of secreting an anti thrombin product 

The blood count shows a moderate leucoeytosis of under 10 000 There 
is a marked increase in the eosinophil (20 to 2o per cent ) and large mono 
nuclears (10 per cent ) a small decrease m leucocytes (45 per cent ) with the 
ymphocytes normal (20 per cent ) ‘Secondary infection raises the number 
ana percentage of the polymorphs treatment or death of the parasites lowers 
the eosmophiha ^ 

hiematuria gives nse to a secondary anaimia of the chlorotic 
Sv'o or: «d cell count of 4 700 000 per cubic millimetre colour 

index 0 95 and hjemoglobin 85 to 90 per cent 


CLIKICAL PICTORE 

Billiarzia^rnlf disease are not pathognomonic and 

titis at the sitpn rather tl^ proved They include a local derma 

constituti^^^^^^^^ 8 skm and a syndrome of 

ances characterized by headache rigors fever urticaria 
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and cosinophiha These symptoms occur after an incubation period \arvmcr 
from the fourth to the twelfth week of the disease An interval of months 
honeier elapse before the eggs laid m the walls of the loner urinary 
passages occasion by their armal at the mucous surfaces the characteristic 
symptom and sign of the disea«!e \jz an mternuttent terminal bamatuna 
This may be associated with frequency and urgency of micturition and a 
sujirapubjc or perineal pain Backache and renal colic are not uncommon 
The urine m addition to frank blood contains mucoid threads in which 
red blood corpuscles and o\a can be found Hsmospermia and a mucoid 
discharge from the rectum may similarly contain o%a as may the aaginal 
secretions The disease is selfhmiling but tends to run a chronic course 
particularly if untreated or if repeated infestations occur In mild cases 
spontaneous recoaery ensues Symptoms may be so slight as to be totalh 
overlooked and the disease may be discovered only m the course of mvestiga 
tion of a chronic renal or prostatic infection The further course of the disease 
IS influenced mainly by the degree of infestation obstructive uropatliy and the 
supenmposition of infection itenal damage general cachexia and carcinoma 
may be the tcmiinaJ stages 


DIAGNOSIS 

The finding of ova in the urine or in discbargcj? establishes the diagnosis 
in gross cases this is not difficult but in milder manifestations may need 
diligent search The last few cubic centimetres of urine passed or twenty 
four hour specimens of urine should be centrifugabzed and roica'oscopcd it 
is essential that the vessels m vvluch these samples are collected should be dry 
as any moisture tends to disintegrate the ova and to make their recognition 
difficult Cy stoscopy mav be needed to recognize both the typical and atypical 
bladder changes and to scarify suspected areas and examine the desquamated 
wash In some cases actual tissue must be removed via the cystoscope 
before the o\ a can be recognized m the biopsy specimen 

Eosinophiha and history of exposure to mfection suggest the diagnosis 
particularly if supplemented by a record of reactions febrile and urticanal 
occasioned earlier by the toxic excretions and secretions of tlie developing 
blood flukes 

Serological tests of the complement deviation type help in the diagnosis 
and control of the treatment of the disease The technique is similar to 
that of the quantitative II assermann reaction Macerated hver from infected 
snails serves as antigen The test is a group reaction rather than a specific 
one for B hjematobium TJie difficulties of securing appropriate antigens 
are such that the test is not readily available m most laboratories An intra 
dermal reaction of the Casoni type can be similarly used as an aid to diagnosis 
A filtered saline extract of liver from mfected snails is injected intradermally 
A positive reaction is show n by erythema and a w heal o\ er the site of injection 
appeanng within twelve to twenty four hours 

Fairley designed such tests in 1917 

Radiography — The chitinous envelopes of Bilharzia ova are slightly more 
radio opaque than the average soft tissue A bladder wall infiltrated with 
ova may therefore outline on a plain X ray film Calcification occurring 
in and around the ova markedly increases this radio opacity and the bladder 
and ureters then become easily discernible radiologically Tlie bladder gives 
an appearance not unlike that of a hydatid cyst undergomg calcification m 
that the circumference is outlined in contrast with the centre Tlie ureters m 



820 textbook of OEMTO trBIl«ABY bUROFHY 

their lowest thirds show up m well defined outline but the definition maj. 
be blurred by associated shadows m the seminal \esiclcs or otlicr adjacent 


Intravenous pyelography is of great value in assessing obstructive clianges 
inkidnejs ureters and bladder ^ c \ ^ i. 

The pielograms show changes conforming to the amount oi obstruction 
m the ureters and to the degree of sepsis these clianges are secondary seldom 
IS there evidence of Bilharzia as the prime cause 

The ureterograms are mostly complete due to retention of the ojiaquc 
medium within the ureters Irregular stenosis with dilatation nbo\c the 
obstruction is the characteristic feature This irregular stenosis is confined 
to the lower portion of the ureters This localization together with an absence 
of moth eaten appearance in the calyces of the pjelogram difTercntintcs 
Bilharzia from tuberculosis the length (1 to 3 in ) of ureter displaying ir 
regularity helps to differentiate from stricture not due to Bilharzia stonc- 
causmg this length of stenosis reveals itself by its own \ ray shadow 

The cystogram shows changes related to the pathology within the mscus 
Bilharzia is not diagnosable by \irtue of any typical feature in the cystograms 
Cystoscopy — Bilharzia markedly increases the cystoscopists problem of 
differentiating between tuberculosis new growth and pathogenic bacterial 
lesions 

In Bilharzia the lesions tend to be proliferative (Fig 399) m tuberculosis 
destructive Both commonly occur in the regions of the urctcnc orifices (Figs 
400 and 401) Tuberculosis localizes along the line of efflux of the urine 
conforms to the course of the blood vessels tubercles are small and 


greyish with little or no projection above the surface with a tendency to 
break down into ulcers all are surrounded with a zone of intense bright 
hypersemia in a viscus intolerant of instrumentation Bilharzia is more likely 
to be related to the proximal side of the ureteric orifice along the line of the 
intramural ureter or to surround the orifice evenly in a raised lustreless ring 
studded with large yellowish grey nodules Hypersemia is a dull red and the 
line of demarcation from surrounding normal mucosa is sharp Scattered 
nodules or patches occur in adjacent areas (Fig 402) mth no tendency to 
predominate along the line of uretenc efflux The whole viscus is relatively 
tolerant to examination In the later stages of fibrosis tuberculosis shows 
undermining of the ulcer edges and wregulac contracture with, distortiou of 
the bladder and retraction of the ureter in Bilharzia fibrosis shows itself 
by patchy pale areas with spicuiated surface from which epithelial debris can 
be scraped— the so called sand patches (Fig 401) The ureteric fibrosis 
shows little retraction but rather a simple pm point narrowing of the orifice 
and a loss of ^pillary coloration In secondarily infected cases the differentia 
tion IS more difficult if not impossible but even here areas suggestive if not 
typical of Bilharzia can mostly be found 

With marked proliferation of the epithelium Bilharzial lesions may 
simulate neoplasm In the ultimate issue simulation may be complete with 
^penmposttion of a true malignancy m tissue the site of longstanding 
Bilharzial imtation (Fig 403) © © 

k,t pa^pillomatosis of Bilharzial ongm can generally be recognized 

hv i^trelep surface This loss of lustre is in excess of that presented 

li^ c ^ Bilharzial lesion is covered by a thin 

« uh a iirptprip^r. debns Thw can be scraped from the surface 

® Weeding surface In these scrapings ova 

mostly in a state of disintegration can be recognized 
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On tJic left IS a septic ulcer On 
the right ls n lar>.e subnmcoua 
innsa covered with bdharzia! 
tulicrcles The rest of the vesical 
mucous membrane show s signs 
of inflammation 


Billuirzial nodules The urctenc 
onfice Is deformed the sur 
rounding mucous membrane of 
the bladder is anemic and I as 
a g^ev^sh vellou colour 
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Jvodular bdharzial earcinomnof the urinary blidder 
{CasuofProfessorMalaroJCairo Fromarticlebyn OgierW ard (1945) ProcJiSocMtl 30 
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In the reraoMl of small portions of tissue bj cjstoscopic forceps and the 
reco<^nition m this tissue under the microscope of disintegrated ova or cell 
cham^cs mdicatne of malignancy lies the final differentiation between pure 
Ihlharzn new growth or malignancy supervening in Bilharzial tissue 


PROPHYLAXIS 


Preventive measures employed include the following — 

(«) Educational — Dissemination of information that will lead individuals 
to avoid infected water for both drinking and bathing 

(i*) Sanitary — Provision of proper sanitary facilities to prevent infected 
excreta reaching water supply and the purification of all drinking water 
The cercaria; do not survive longer than about thirty six hours after hatching 
and water appropriately stored for a period m excess of this may be con 
sidcred free of risk for large scale purposes The boiling of w ater or the addition 
to it of sulphate of soda for drinking and the addition of cresol (1 to 10 000) 
for bathinj, effectn ely dispose of risk 

ic) Destruction of the intermediate host — W ater storage tanks should be 
screened to prev ent entrance of the bwllmous type of snail \ egetation. should 
he ckared anti flood borne vegetable matter should be filtered from all streams 
to destroy the food supply and the breeding grounds of the snails The 
po-'Vihilitv that intermediate hosts exist other than the snail is still an open 
rjm.'«tion 

TREATMENT 


Specific treatment — Pmetme and certain compounds of antimony have 
been found to exert a specific lethal effect on the parasite Many other drugs 
including «al\ arvau and pcrcblonde of mercury hav e been tried 

Sodium antimony tartrate (tartar emetic) first successfully used bv 
Christophcrson m l‘U7 still retains pride of place Before the use of this 
drug the di«eavo was considered incurable Intravenous injections of the 
fyishlv prcpired solution m saline arc given on alternate days The total 
do«e administered should he 25 to 30 gr starting with ^ gr and working up 
dc jieinh nt upon the reaction to 2J gr at each injection Ihe drug is exceedingly 
toxic botli locally and Bysteiiiically Great care must be exercised to insure 
that the xempuncture is accurate and that the drug is not extravasated into 
tilt local or \cm wall or sloughing of tissue and sclerosis of the vein 

will rcMilt An irritable cough coming on almost simultaneously with the 
inj< ctioii of the first few drops of the tlrug into tlie blood stream may interfere 
wi I he successful injection of the full dose The general toxicity of the drug 
iiniuis s itself h\ a coiigli vomiting giddiness collapse diarrhoea jaundice 
miisttilar jnms and occasionally sudden tleath 

r,r ^ litlmim salt of nntimony is supplied in ampoules (0 01 gm 

rtii .ri. P c ) It can be administered intravenously or intraimis 
U fr.r /.K I i^tarts w itli 1 '» c c and lucieases to 4 c c (proportionately 
in fniir to c c administered over a period of three 

^ antimony content makes it an efficient substitute 
wliiili ini»Li . tuxicitv IS low and intramuscular injections art painless 

will limaki sit inrticularlv suitable for cluldicn 

less toxR ^ tnvnlent nntimony compound is much 

from auiiKiiitfs f , 4 *^ <^'”etic It is administered by intramuscular injections 
an uivcnri «,ur«^ " ’ ««*“**«" micctions 

oimncncing with 1 5 c c then 1 o c c and the rtmnming 
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closes See if no toxic reactions hace occurred Results are not so certain 
as ultli tartar emetic but the louer toxicity and easier administration make 
its choice preferable in manj eases 

Emetine hj drochlonde is gi\en intravenously or intramuscularly m U gr 
<Ioses tiailj for ten to fourteen dajs Its tovicity is comparable with that of 
tartar emetic its therapeutic effect less definite 

Local treatment — Drug treatment comprises the use of urinary anti 
'^eptics and sedatues surgical measures to combat obstruction to the urmarj 
passages destruction of papillomatous masses and the relief of septic com 
plications such as stone abscess etc 

Standard of cure — The aim of curative measures should be at the earliest 
stage possible to compass the death of the parent worms and the ova by 
specific drug treatment tliereafter or concurrently to execute surgical 
relief for septic or obstructue complications The death of the ova and 
norms can ne\er be prognosticated with certamtj but presumption of their 
dcatJi can be adduced by cumiiJatne evidence This evidence is forthcoming 
in the abatement of sjmptoms and signs such as vesical irritability hsematuria 
jiain and general indisposition The cystoscopic picture runs parallel with 
the s3niptomatic relief m that the bladder lesions give less evidence of acute 
tissue reaction The blood picture improves less rapidly but a marked fall 
m the eosinophil count observed soon after completion of a full course of drug 
treatment is mdicativ e of success Tlie complement fixation test is less helpful 
m that it remains positive in most cases for many years Repeated micro 
scopic examination of urine and of secretions is imperative m the assessment 
of effective drug treatment The ova observable should show first a marked 
dimmiition in their number and then evidence of «»hr)ve]lmg and finally com 
plete absence of hatching potentialities and movement of the miracidium 
within the egg A high eosinophil count and evidence of viabihty m the ova 
six to eight weeks after a course of drugs indicate the necessity for its repetition 
It 18 to lie remembered that specific treatment may kill the ova but does not 
ev acuate them from the tissues As dead foreign bodies thej may remain for 
jears slonlv working their way to the external surfaces to be discharged 
partnllv or completelj disintegrated The fibrosis initiated by the live ova 
and m a lesser degree maintained by the dead ones may result m narrowing 
of the imnarj passages particularly the ureters Evidence of this narrowing 
mav only come to light long after the typical symptoms have abated and 
maj be found in the mildest of infestations which constitute the mam per 
centage of Bdharzial patients These strictures readilj respond to dilatation 
and should be sought for by intravenous pyelography or cystoscopic investiga 

L B Goldschviidt 
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CHAPTEK LXXV 

HYDATID DISEASE OF THE GENITO-URINARY SYSTEM 

T hree per cent of all cases of lijdatul disease oecur m the Sidney, 
about I per cent or less in the rctroscsieal space Elseulierc in the 
gemto unnjirj’ tract cjsts rank as curiosities 


RENAL HYDATID 

Infestation occurs m c1uU\\iock\ The chi\<\’s haiuls conNcy the o\a to 
the food from the fjccall^ contaminated hair of infested dogs The embrjo 
of the parasite, tajnia echinococcus, hatches out m the intestine, and by 
penetration reaches the portal, then the pulmonary and, finallv , the general 
circulation and the kidnej Tlie intermediate form dc\ clops m the parcnchj'ma 
of the cortex and consists of an cctoc>«t enclosing a globe of fluid, later fdled 
mth scohees and daughter c^sls A fibre cellular la>cr dented from the 
parenchjma — the pencyst— surrounds the parasite and expands uith it 

lOdnej cj sts are usually primaiy and the only ones m the bod^ Expansion 
causes the cjst to bulge beyond the surface of the kidney, but it remains 
intracapsular and is always surrounded b> a layer of compressed parenchjma 
(Surraco, 1917) Inward growth m manj cases brings the ectocjst into con- 
tact with the base of a papilla, which is absorbed (h'lg 404) The parasite 
then projects into the lumen of the corresponding minor calj \, and maj 
rupture it, discharging scolices and daughter cjsts into the pcKis (Fig 405) 
Some of these pass dowm the ureter and are aoided or maj' cause retention 
of urine Others lodge in aanous caljces and may form new cjsts — the 
so called calyx cjsts 

Symptomatology— A dosed cjst may cause no sjmptoms whateacr It 
may press on surrounding organs, giving nse to pain, breathlessness, diarrhoea 
or vomiting A parasite projectmg into a calyx maj, whiJe stiJl unruptured, 
produce hjematuna, frequency and calj x colic 

With rupture, typical products appear m the urme m the form of hj datid 
sand or scohees booklets, pieces of laminated membrane or daughter cjsts 
True renal colic occurs A long syinptomless period may superv ene or fresh 
charges of hydatid material come doivn every feu weeks or months Ana- 
phylactic shock or urticana may be occasionally obsen ed 

Diagnosis—When hj datid products are identified m the unne, thej must 
come from the kidney or the retroxeaical space Very few cysts of the latter 
rupture and renal colic does not occur Apart from this pathognomomc sign 
the diagnosis rests on the presence of tumour m the kidney region. X-ray 
examination and skm or serum tests A plain X-ray plate may show a ty^pical 
shadow due to calcification Cystoscopy may detect a cyst emergmg 
from a ureter or cedema around the onfice Pyelography m closed cases may 
show deiormity of calyces (Fig 406) or displacement of the ureter, m open 
ones the typical gohlet ’ or “ crescent ” signs (Surraco, 1937 , Begg, 1937) 
Calyx cysts blur the outlme of the major calyx concerned, but detached mmor 
calyces are visible If the w hole kidney is involved, none of the intra\ enous 
py elograpmc medium enters the pelvis and the organ is functionless 
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A Casonx skm test if pQ<=itive indicates a cyst somewhere m the body 
The Ghedini serum test may merely indicate that a cy^ has been present at 
some pre^ lous time Negatu e tests are of small value Eosinophilm is erratic 
Prognosis— The prognosis of untreated hydatid cyst is difhcult to assess 
The majontj of diagnosed cases call for intervention Some ruptured cysts 
cause no further trouble or may, by the constant discharge of fresh material 
or by sepsis produce chronic invalidism or endanger life Active cysts may 
exist for 3 ears and hardlj affect the fimction of the kidney at all I once 
removed the kidney of a noman tnenty 
years after she had first pas'^ed daughter 
cysts, and the organ nas practically 
unimpaired in spite of tuo secondary 
calyx cysts Nicaise (1914) collected 
215 cases, none of whom had received 
any surgical treatment whatever Of 
these only 16 had died from the direct 
or indirect effect of the hydatids 

On the other hand, many of the 
larger cysts cause chronic ill health 
through pressure on neighbouring 
organs, impairment of renal function, 
blocking of the bladder outflow or 
sepsis The last complication not only 
produces general toxcemia and threatens 
the other kidney but also git es nso to 
such pain and frequency of micturition, 
as to exhaust tlie patient Even in 
such cases as these, early diagnosis and 
well executed treatment wiU lead in. 
most cases to good results, as the 
remaining kidney is unimpaired 

Treatment — ^Treatment is either to 
do nothing or to operate The pre 
requisite to decision is the obtaimng 
of a complete know ledge of the topog- 
raphy and function of both kidneys 
Where a small cyst has ruptured, the 
contents ha^e been evacuated, there is 
no sepsis and the patient is symptom- 
free, it may be suiBcient to check up 
the state of the kidney from time to 
time In other cases it is ad\ isable to 
operate, pro\ idea the other kidney is not involved and normal m function 
J-iie purpose of the operation is to nd the patient for all time of further 
urmary symptoms Nephrectomy is therefore, in my opinion, the procedure 
o c oice m nearly all cases, b^anse of the frequency of secondary calyx 
r no conservative operation wiU disclose In certain types which 
surface of the kidney and are almost pedunculated, with 
■viifh ^ nnnaiy symptoms, partial nephrectomy 

witMhe removal of the pericyst may be justifi^ ^ 

ureter nnpossible owing to dense adhesions, the 

the part of the kidney which does not bear 
inis should be earned out by the subcapsular method The 
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Kidney sectioned showing the two calyeal 
cysts W'lth their contained daughter cysts 
Both ectocysts are intact The small cyst 
seen in the pehis has come from the middle 
caly\ the upper comer of which may be seen 
)ustbe\owthecyst of the upper caly^ PapiU® 
may be seen in relation to both cysts 


the c\8t, freed 
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enudeation should then be continued— still subcapsular— until dense adhesions 
are encountered around the (^stic part of the kidney The aim is to remove 
all secreting renal substance so that no urinary fistula can persist and to shut 
off the area of the parasite from the unnary 'tract When tlie limits of safe 
dissection ha\e been reached the part freetl should be remo\ed This opens 
the c\st Tlie ectocjst is pulled out together with all loose hjdatid material. 
The remains of tlm perle^st are ‘•cnibljed with 10 per cent foimahn taking 


Fig 406 

1 of kidnev with hidatid c\st Injected after tlie 
kldne5 had been remo\ ed 


care that no evccss of the flmll passes beyond the area being treated Knhbcr 
dam drains are passed to tins area and the noimd closed except for these 
The drains are removed on the second or tliird day This procedure mil give 
permanent cure in many cases If the hydatid reenm it mil only be after a long 
period and then as a suliciitaneoiis cyst mtli no detniiieiita) eScct on any vital 

organ and w ithout influence on the nrmarj sjstem . , . 

On no account should tlieni he any endeavour to aviilse the pericyst 
from any tissue or organ to ahich it m mtiiiiately adherent There is no line 
of cleavage and the danger is infinitely greater than that caused by the 


hj datid itself 


CHAPTER LXXVr 

ACTINOMYCOSIS OF THE GEMITO-URINARY SYSTEM 


ACTINOilYCOSIS jnaj occur i» almost any part of the genito-urinary 
It rm,} be pnmary m the kidney but is almost mvanably 
due to direct extension from pelvic or cabdommal lesions when it is 
encountered in the bladder Isolated instances have been met with in the 
testicle, prostate, seminal vesicle and glans penis In these parts there is a 
strong tendencj to fistula formation The disease if it appears m the scrotum 
or prepuce differs m no respect from cutaneous manifestations elsewhere 
Tile general methods of treatment are more or less standardized apart from 
the situation of the disease Palliative suigical measures may be required 
according to the organ affected For purposes of this chapter the subject will 
be adequately covered by giving some details of the nature of tJie infecting 
agent and its manifestations as it occurs m the kidney 

RENAL ACTINOMYCOSIS 

A number of instances of “ primary actinomycosis have been recorded 
The term “ pnmary ” is useful to distinguish the condition from that m 
which the kidney is invaded and destroyed by direct extension from the 
bowel or luer It is doubtful, however, if it can be considered appropriate 
The disease, like tuberculosis is a systemic one conveyed both by the blood 
stream and the lymphatics Unlike tuberculosis, however, it is extremely 
resistant to the normal protective mechanism of the tissues The primary 
focus of renal tuberculosis may have undci^one spontaneous cure and the 
patient enjoy robust health In actinomycosis on the contrary, the original 
focus, though often obscure, probably remains active, and causes consioerable 
disability before there are any localizing signs in the kidney The number 
of cases in which an operation on the appendix, folioived by a persistent sinus, 
lias preceded the diagnosis of ngJit renal actinomycosis is remarkable and 
significant 

/EVibibgy mnf dnnlftmw=— semnatgvV' A\s' otuwu? Ay’ 

different types of actinomyces Microscopically, all are branched myceha, 
the filaments of which contain rows of granules which are Gram-positive 
and stain deeply R^arded from a cultural point of view tiiere are two mam 
types the anaerobic or, more strictly speaking, the micro aerophilic (Welsh, 
1935) and the aerobic The former is passed on from cattle to man through 
contaminated water either via the intestinal tract or through the abraded 
skin It has ’been customary to attnbute the human form of the disease 
almost exclusively to tlie anaerobic vanety — Actinomyces bovis However, 
Pijper (1927) Buchanan (1942) and others found tliat m South Africa at 
any rate the aerobic type preponderated slightly over the anaerobic, and its 
source in human disease is still a matter for speculation Of the four mam 
aerobic types only A Transvaalensis is mvanably acid fast 

Actinomycosis appears not to bo so rare as was formerly supposed especially 
in cattle raising countries Gardiner (1935) saw in Xeiv Soutli Wales some 
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fort\-siv cases in t^^ent\ years Only about a score of kidney cases are on 
record The disease is rare m childhood, as Kretschmer (1936), m recording 
a case pointed out It is carried to various parts of the body and reproduced 
there b\ the coccoid and rod like forms into ivhich the fragile myceha break 
up Tlie "Ni ell-kno'wTi “ sulphur granules ” are globular nests o£ felted mycelium 
Pathology — Proliferation of the tissues and pus formation in varied relative 
proportions charactenze the affected kidney The gross specimen may 
resemble a tumour, a carbuncle or even a tuberculous kidney with cavita- 
tion Calcification does not occur There are dense adhesions betueen the 
kidnej and its fattj capsule and between the latter and surrounding structures 
B) siutable staining methods the “ granules of the actmomyces may be 
discovered sometimes readily, sometimes only after a prolonged search 
Perinephric abscess is not uncommon The ureter may be thickened and 
stnctured Ulceration, on rare occasions, occurs in the bladder 

Symptoms and signs — After an unknown period of resistance, indicated 
onlj bj the vaguest of symptoms, notably abdominal pain, the patient goes 
rapidly dow nliilL and consults his doctor on account of lassitude, loss of w eight, 
anorexia night sweats and evening pyrexia Anaemia of the secondary type 
with low colour index is invariable There is usually a mild leucocytosis 
In the course of two or three months attention is drawn to one or other 
kidney by the di&covery of a mass m the lorn with corresponding tenderness 
and muscular rigidity Urinary symptoms are variable, and at this stage 
more commonly absent There may be a few pus cells in the urine or none 
Cocci and bacilli of various kinds have been noted, and in a few cases acid fast 
bacilli have been seen The latter may have been the disintegrated mycelial 
rods previously mentioned, though the combination of tuberculosis and 
actmomy cosis has also occurred 

Koccntly JIcCre<a and Spalding (1946) have reported the cultivation of 
aerobic actmomy ces from the bladder but not from the kidney unne of 
33 female patients They are inclined to think that these cultures w^re not 
due to conlimmation but were derived from mycelial saprophytes of the 
urethra which occasionally gave nse to mild and transitory trigomtis 

Cystoscopy often leveals little m a first examination, but the function 
of the affected kidney deteriorates rapidly Pyelograms commonly giv’e a 
picture of spread, elongated or obliterated calyces as m tumours, but the 
pyonephrotic or even cavitation type also occurs A strictured and beaded 
ureter may be present as in tuberculosis Judged by the customary function 
tests the other kidney appears to be sound Bilateral infection is rare, or, at 
any rate undngnosable 

Diagnosis— A correct diagnosis has rarely been made even at the time of 
ojieration The surgeon and sometimes the pathologist are unaware that an 
nctinoiiiycotic kidney has been removed The specimen may be considered 
o neoplasm, a renal carbuncle or a tuberculous kidney The sinus resulting 
om le operation shows little tendency' to heal , yet meticulous examination 
^ period of months may reveal no trace of the actinomyces 
Bulphur granules,” which, incidentally, may be black or brovvai as 

conrirmsllrdmgno™ 

lu I'^ptoins are a combination of those of tumour plus infection 

in function is greater 

Umractoristir nf f.ii^'' urinary symptoms arc more 

unneisthenirc ‘^hscnce of colonies of actinomyces in the 

A satisfactory complement-fixation test has y et been devised 
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Prognosis A^ephrectomj combined Antb vigorous after treatment has 
resulted in some apparent cures bufc on the nhole the outlook is bad Anart 
from the operate e mortality, considerable m itself raanv of the reported 
cases died from generalized actinomycosis p> senna or debility resulting from 
the persistent suppuration Kenal failure through subsequent mrolvement 
of the other kidney lias not been recorded 



Fio 407 

A sectioned right kidney renio\e«I post mortem ffom a man aged 43 who died as a result of 
infection ftom the etreptothrix actinomycea (From Ike Muotum of the Bland Sutton Institute of 
Pathology the Uiddieae* Hospital ) 


Treatment — In suitable cases nephrectomy appears to be indicated 
possiblj m tw 0 stages Tiie operation is a fonnidable one on account of the 
indespread adhesions The low condition of the patients demands pre opera 
tive blood transfusions shock spanng methods such as spinal anaisthesia 
or nerve block, and very careful after-treatment The -wound should not be 
closed but treated with eusol, chloramme-T mercurochrome hjdrogen per 
OTide or p3^ogenic filtrate It should be allowed to heal from the bottom 
The value of radium has not been established 

As soon as the operation is over or before it is undertaken m those rare 
cases in which pre-operative diagnosis is possible, tlie general treatment for 
actmomj cosis should be undert^en The remedies which ha\e proved 
valuable, singly or in combination, are the sulpha drugs and lodme Four 
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grammes a day for two days and 2 gin for another three should be administered, 
and this course repeated with the usual precautions 

Iodine m the form of potassium iodide up to 300 or 400 gr a daj is the 
traditional treatment but Chitty (1929), a score of years ago recorded some 
remarkable results by giving 10 mmims of tincture of iodine in milk or cream 
four times a day Sodium iodide in 10 per cent solution has been given 
intravenously 

Venous forms of X ray treatment have as a rule been combined ivith 
the drugs mentioned Thymol has also been recommended 

R Campbell Begg 
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CHAPTER L\X\ H 

SYPHILIS OF THE GEMITO-URINARY ORGANS 

S yphilis is a specific disease due to entr> into the bodj of a micro 
organism {SpirocJiata palhda or Treponema pallidum) In syjjhihs 
acquired bj infection of the skin or mucous membrane a pnmarj sore 
comtnonh develops at eacli site of inoculation and is followed aftei a few 
weeks b^ tlio first of a succession of outbreaks on sJ m ant! mucous membranes 
and of other lesions which maj affect anj tissue of the bodj these may recur 
again and again throughout life and those which appear in later years senouslj 
damage the function of the parts affected After many jears degeneration 
of the parenchyma of the nenoiis si stem may lead to general paresis or to 
tabes dorsalis From an early i.tngc changes m the blood serum can be de 
tccte<l by complement fixation (Wnssennann) and \arious flocculation tests 
In a number of cnees aKo certain well defined changes in the cerebrospinal 
fluid occur withm a few weeks of tho first apposrance of ©vtemal signs In 
hipliilis acquirwl by transfusion or tn utero tlio systemic disease is the first 
manifestation An\ or all of the external signs of the disease including the 
primary sore mai bo oimtto<l and e\cn tho characteristic changes in the blood 
mni noicrap]icir 

Of the nbo\e manifestations only those affecting tho genito urmarv organs 
cm bo considered m nns detail m this chapter but it is necessary to discuss 
tho bacteriology and morbid anatomy of tho disease as a whole sufficiently to 
enable tho reader to understand its sy mptomatology and to avail himself 
properh of laboratory aids to diagnosis 


BACTERIOLOGY 

Tlie microorganism of sy^ihihs discovered by bchaudmn and Hoffmann 
(lUO'j) was first named Sitrochata jallida and later Treponema pallidum 
To day it is known by oitlier name and will be referred to m this chapter 
as S jxillida 

\^}ien discliargo from an early syT^liiJitic lesion is examined imder dark 
ground illumination the method of choice S poWirfn appears as a dead w hite 
delicate mobile corkscrew with very regular coils I 0 to 1 2 deep and from 
crot to crest 4 to 24 ^ (usually 7 to 10 fi) long and 0 25 |6t thick It moves 
across tlic field ratlier slowly but is very active and flexible in its own 
ground 

It can be examined in the dneil state after mixing some of the discharge 
with an equal quantity of mdnn ink or of coJlargol and spreading the mixture 
as a film on a slide It then appears as a white spiral rather thicker than 
under dark ground illumination and by no means so easily distinguished from 
other spirocii'Etes It is dyed rose pink by prolonged staining with Giemsa 
or Leishman stun and is easily stamed by the silver nitrate method of 
Tnbondcau , ^ „ 

It 13 indistinguishable morpholi^ically from S pertenuis of yaws and from 
S cuntciih of a superficial affection of the oxtenial genital organs of rabbits 
53 “3 
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\anou., dams to oultivito S poll.ia liavo W made but 
doubt of thoir validity lias been expressed by Knst and Kolmer (ll).O) and 
others recently houever P Grigoiev (IW) has piiblisbed a claim to have 
cultivated It fr™ the blood of Jiorsons anlTering from primary ej-pl'd'S “<> 
to have transmitted the disease to animals by cultures thus obtained As 
here theie was no question of contamination with saprophjtic spirocli'etcs 
and as the organisms proved virulent for animals tho claim merits serious 

Vitality and virulence — In discharges removed from tho body S p/ 2 lhda 
loses Its virulence m a few hours but m tho moist state m a capillary tube 
or sealed between slide and cover slip I have known it to retain its motility 
for as long as eighty four days It is killed at once by dry mg and by rolativ ely 
weak antiseptics According to Boak Carpenter and Warren (1932) its 
virulence is destroyed in an hour at 41 5^ C according to Bessemans (1938) 
It IS killed in lesions of rabbits in ono hour at 42" C and m tw o hours at 40 C 
but in Ivmph nodes of tho same animals it may remain vmdent for one hour 
at 46° C Its susceptibility to heat is exploited in treatment 


PATHOLOGY 

It IS doubtful if the organism can penetrate unbroken skm but it can of 
course enter the body tlirough a microscopic crack After admission it 
quickly penetrates to tlie deeper tissues Sypliilis is believed generally to 
have been prevented by ^retcnnikolT and Ron\ (1000) m a medical student 
and a chimpanzee bv rubbing calomel ointment into tho site of an ovpenniental 
inoculation one hour after the latter But later expenments suggest that tho 
student may have been fortunate if he did escape (the proof of tho escape 
would not be accepted by modem experimenters) ns Kollc and T vers (1020) 
showed that after inoculation of rabbits the organism can reach tho nearest 
lymph glands w ithin half an hour The micro organism js w idespread through 
out the body within forty eight hours but the first lesion does not appear 
for several days The syphilitic process m every stage except the quaternary 
(see below) consists essentially of accumulations of Jymphocvtes and plasma 
cells chiefly round lymph and blood vessels with an increase of connective 
tissue and mast cells and swelling of the endothelium of tho small blood vessels 
of the affected part so that they become narrow cd or blocked in many places 
The cellular infiltrates which vary m size and intensity with tho position of 
the lesion and the age of the infection account for tho toughness which 
characterizes most syphilitic lesions endarteritis causes degeneration of the 
lesion in its centre and when it affects vessels supplying vital structures it 
causes degenesatvous due to iaek of nutrition eg aneurysm from effects on 
vasa vasorum myocardial degeneration from obstruction of coronary vessels 
and paralyses from closure of cerebral and spinal \ essels 

Important immunological reactions result in resistance to superinfection 
and to xe infection after supposed eradication of tho original infection 
Kesistance to re infection increases with age of the infection and judging 
by animal expenments may be permanent after the infection has been active 
lor three months The development of allergy to activ ity of 5 ixillida probably 
explains the larger size of lesions of later stoges of syphilis than that of earlier 
ones in spite of the fact that the number of spirochsetes at vv ork in a late lesion 
IS far smaller than m an early one 

Another manifestation of immunity of great diagnostic value is in blood 
changes demonstrated by complement fixation (Wassermann) and floccula 
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tions reactions the hltor of which usually depend on the formation of floccules 
when innctufxtcd syphilitic scrum is put in contact witli a specially prepared 
heart extract Man} methods of performing the complement fixation test 
for syphilis haye been eyoheil and all are designated Wassermann though 
none conforms to tlie tcclmique of tie original method consequently th^e 
is a wideihffercnco in tlieirsensitiyitj some being too apt to giye false positives 
and <501110 gi'ing onl} low jiercontnges of positive reactions in the different 
stages of sjphilis As rcganls the flocculation tests although their principle 
IS the same in all tlicre are y ery man} methods of demonstrating the floccula 
tion each under the name of its author the best know-n and probably the 
most ‘lensitivo yet reliable one m this countr} being the Kahn Generally 
speaking the flocculation tests are more sensitive than the complement 
fixation but in cquall} good hands the flocculation tests would be more apt 
to give false positive reactions on the other hand some sera are positive to 
a complement fixation test but negative to a flocculation and the usual 
practice now is to test the scrum b} both methods 

In 8}phihs tlic scrum becomes positive to one or both these methods by 
the tenth to fourteenth <la} after the appearance of the first outward lesion 
in tlic majority of cases ami b} the end of about a month the percentage with 
positiy c serum is practical!} I<»0 In the absence of treatment the percentage 
tends to decline shglitlv in later }cars but a strong feature of reactions dis 
coy ored after man} } cars is their persistence in spite of all treatment \\ iiether 
tins iwrsistcncc signifies persistence of the infection throughout is unknown 
hut it is possible that such an amount of treatment as u ould suffice to eradicate 
an early infection ma} be suflicicnt for an old one and that the reaction persists 
because of a ti sue haliit This is at least suggested b} the fact that in eases 
curetl of general paresis bv p}rcxia maintame<l over onl} a short period the 
reactions may not change to normal until as long as three } ears later Similarly 
in cases apparontl} cured b\ uliat is now known ns the five da} method the 
blood reactions of the seconder} cases persist much longer than do those of 
the iscro positue primnr} cases 

Tlio rehabilit} of these servm tests for diagnostic purposes depends naturally 
on their failure to giye positive reactions m non 8}philitic conditions Un 
fortiimtel} no mctliod is coinpletcly reliable from this point of view but the 
conditions m whicii posituc reactions nro apt to occur are fairl} well defined 
They are }aws trypanosomiasis relapsing fever leprosy chiefly tuberous 
malaria scarletfever typluisfcver glandular fever vaccinia atransient 
bronchopneumonia with streaky infiltration of the lung (Fanconi (1936) 
fTcgghn and Grumbacfi (f’T-ff) Jhfmef and some streptococcaf con 

ditions Some such as entenc fever late tuberculosis tropical ulcer ben ben 
diabetes and sclerodermia which have been reported by one author or 
another to have given positive reactions may have been in a tvpe of patient 
with a natural tendency to positivity so that they give positive reactions as 
a result of any biological disturbance such as la brought about b\ an mter 
current fev er Certain dermatoses such as psoriasis urticaria pigmentosa and 
erythema ms seem to make the serum more labile m this way though with 
a reliable test they may not give a false positive Pregnancy sen are apt to 
gue positive reactions with methods which though they may give negative 
reactions witli normal sera are too sensitive for specimens from persons in 
non syphilitic pathological states 

Apart from tlie«o conditions others not at all well defined and not pro 
duemg am obvious symptoms must be admittevl as giving rise to what have 
been termed problem sera since they give positive reactions to all tests 
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though there is no history or evidence of cither eyplulis or any of tlio conditions 
enumerated abo\e Although they are undoubtedly rare the possibility of 
their occurrence compels the advice that when the serum reactions are com 
pletely unsupported by other evidence the diagnosis sliotild remain open 
treatment being withheld over a period of months during uliieh further tests 
should be carried out , , . , , ^ i i 

With the above qualifications provided that laboratory errors have been 
excluded by a repetition of the tests on a fresh specimen and that tlie difTcrent 
tests agree positive reactions of a scrum mean that the donor has sjphilis , 
they do not of course mean that the lesion from nhich ho is now sufTenng 
IS necessarily syphilitic unless there is definite evidence that the serum reactions 
have changed from negative to positno since the present lesion made its 
appearance 

SYMPTOMATOLOGY 


The signs of syphilis are empiricallj classified under tho headings of 
primari secondary tertiary and quaternary Tho first comprises the lesions 
which appear at the site or sites of inoculation and tho accompanying regional 
adenopathy the second the commonly w idespread ones w Inch begin to appear 
about a month after the first appearance of the pnmary sore tho third the 
scanty but usually larger and more dcstructi\o lesions which occur after a 
period of quiescence follow mg tho socondarj stage and the quaternarj tlio 
degenerative changes in the central nervous system called tabes general 
paresis and tabo paresis Although empirical the classification is useful for 
purposes of descnption As syphilis in respect of many of its manifestations 
affects many parts of the body and it is often helpful m diagnosis of lesions 
in on© part of the body to look for others elsewhere it seems best to sketch 
hero the general characteristics of the lesions in tho first three of these stages 
before describing the special features of those affecting the gemto urmarj organs 
General characteristics of pnmary lesions— The incubation period vanes 
from ten to ninety days or longer and is usually three to four weeks In m> 
experience the longer periods have usually followed attempts to prevent the 
infection either by disinfection or by administration of anti syphilitic remedies 
At the end of this period there appears at each site of inoculation the hard 
chancre or primary sore starting as a papule which enlarges to a pink or 
dull red relatively painless erosion or superficial thick lipped ulcer Within 
a few days of the appearance of the chancre the regional glands usually become 
painlessly enlarged without any tendency to suppuration unless the original 
sore has become infected with pyogenic organisms In the majority of case* 
only one sore appears but of 0 000 male cases analysed by W'hite and Brown 
(1920) 1 718 had multiple sores of these 834 had 2 and m the balance the 
number varied between 3 and 49 Women tend more to hav e multiple sores 
than do men 


Tl^ painlessness which characterizes most primary sores is relative some 
in tight tissues as on a terminal phalanx or where the part is liable to much 
movement as at the peno scrotal angle may be quite painful as may also 
be sores which have become infected with secondary organisms Painless 
enlargement ol the glands draining the site of a pnmary sore though not 
im anable is a valuable early sign the glands on the affected side becoming 
enmrgec and tough without causing any strong feelmg of discomfort and 
without any tendency to suppuration unless the original sore has become 
infected vuth pyogenic organisms In the case of the external genital organs 
the g a s on t e side opposite to that of the sore may be affected either 
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alone or with those on the same side as the sore Often also the lymphatics 
(e y the dorsal Ij mphatics of the penis) become hardened and easilv palpable. 

S jxilhda can bo found almost m\anably m the juice frora^ a primary 
syphilitic sore from the first hour of its appearance provided that no anti 
septic has been applied The sore is unresponsi\e to antiseptic applications 
and al>o to snlphonamide treatment, the latter characteristic is a useful 
diagnostic sign as most genital sores other than syphilitic respond to this 
form of treatment, uhich docs not moreover, interfere with the findmt' of 
spirochaites ° 

Secondary lesions — The first secondary manifestations are usually some 
enlargement of Ij mph glands throughout the body and then a pink erythema 
of tlio soft palate Tins is followed approximately a month or six weeks 
after the first appearance of the pnmaiy soro by a blotchy macular eruption 
starting on the trunk, especially between a line drawn through the nipples 
and the angles of the scapula) above and one following the ihac crests and 
the groin below The indiv idual spots which may at first be so faint as not 
to be iisibJe until the skin has been blanched by exposure to the cold for a 
few minutes, vary in size from a pea to a florin and gradually darken from 
a ro-'O-pink to a deep red and may then leave brown stains for a number of 
weeks Sometimes the spots are slightly urticarial and rarely they become 
Iiiemorrhagic or vesicular In distribution the syphilitic roseola vanes greatly 
It mav bo limited to a few spots on the trunk or the limbs so scanty as to bo 
easily overlooked, or it may be widespread so that the spots are thickly strewn 
over the tnmk, tho inner sides of the thighs and the flexor surfaces of the 
arms and legs 

In the absence of treatment the roseola is followed by a succession of 
papular eruptions which have much the same distribution as tho roseola, but 
occur also on tho palms and soles, and the face, especially the forehead (corona 
veneris) The commonest papular emption on the dry surfaces of the skin 
IS tlie lenticulo'papular consisting of dome shaped papules varying m size 
from a lentil to a pea, winch are at first light red shiny and well embedded in 
tlie skin and scale slightly when squeezed Later the colour deepens to dark 
browmsh*red, and stains of this rash persist for many weeks after the syphilitic 
process has been stopped by treatment Sometimes tlie papules are very 
scaly , sometimes they degenerate partly or wholly to pustules forming the 
papulo pustular and tho piwtular syphilides , and sometimes they enlarge 
and become ulcerated and crusted, forming ecthynuatous and rupial svphihdes 

In moist situations, as on the genitals, between the scrotum or the labia 
and the thighs, between the buttocks, between the toes under pendulous 
mamma?, and in the mouth and throat, the papules grow into plaques and 
the loosened epithelium covering them becomes sodden or is rubbed olT 
leav mg pink erosions w Inch may be cracked or more ulcerated at the angles 
of the moutli, on the sides of the tongue and on the tonsils These lesions 
are generally known as moist papules when situated outside the mouth and 
throat and as mucous patches in the latter situation In many subjects, m 
the w arm moist areas of the body , especially about the genitals the papules 
grow into grey, broad-based moist warts calied broad condyloraata All the 
papular eruptions just described can almost always be diagnosed with ease 
and certainty by examination of the serum from them for S ■pallida 

Another type of papular eruption, which when it does appear is later 
than the above, js the miliary or the lichenoid It occurs m tw o mam forms 
flat or Jichenoui elevations, and pomted papules each about the size of a pm 
head or a millet seed Tlie latter, which are pale red or brownish are usually 
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set in small groups or circles in limited areas as on the back or the outer sides 
of the buttocks Such groups ma> be composed of larger papules often 
appearinfT as satellites round a central one (corymbose syphilide) 

Other secondary manifestations are a patchy or even a general alopecia 
uhich IS onl} temporarj changes in pigmentation particularly on the neck 
uhich becomes dappled (leucodermia) onychia and paronychia intis 
epididjmitis disturbances of viscera including hepatitis and nephritis 
headache and affections of the central nervous system leading even to cranial 
nene palsies and a paraplegia and more or less constitutional disturbance 
It should be noted that none of the above may occur and that on the 
other hand a number of them may be present at the same time this poly 
morphism of syphilitic manifestations being of some diagnostic \alue 

Tertiary lesions are generally limited m number and are individually 
larger than secondary they tend more to ulcerate and are generally more 
destructne of the function of the affected part 

The commonest tertiary lesion is the tubero serpiginous or nodular 
cutaneous syphilide uhich occurs ns a group of small gummata about the 
size of a bean or larger in the skin arranged more oi less concentrically round 
a central nodule The lesion spreads by the laying down of more nodules 
disposed m arcs of circles w hich have for centres the nodules of the first and 
succeeding sets from which they are separated by narrow zones of normal 
skin Tl\o result is that the edge of the whole lesion is more or less circular 
or serpiginous Tlie nodules may break down to ulcers and the growing 
edge of the lesion may be a trough but more often there is merely some 
crusting and tlie nodules disappear leaving small scars which in their char 
actenstic distribution or pattern remain as a valuable sign of the nature of 
the process which has occurred on the site 

Single gummata of larger size and diffuse gummatous infiltration may 
affect anj tissue of the body and a favourite site is the testicles further 
consideration of this stage may be deferred to tertiary lesions of the genital 
organs below 


SYPHILITIC LESIONS OF THE GENITO-URINARY ORGANS 

It bcems conaement hero to describe first the commoner lesions of the 
different stages and then their differential diagnosis as they occur m tlie 
different areas of the gemto urinary organs 

Chancres on the male genital oi^ans — ^The commonest site of a chancre 
in a man is the coronal sulcus where the sore appears first as a dull red or a 
pink spot about the size of a small pea which quickly enlarges within a few 
ilays to tlic size of i siher threepence a sixpence or something larger than 
this It soon becomes eroded and forms a shallow ulcer with rounded edges 
raided nl)o\o the surrounding tissues These are infiltrated and the whole 
lesion IS matted together into a plaque or button of which the part situated 
in the preputial tissues flicl s o\er like a plate turning on its edge wheneier 
ic prepuce IS TClracted Secondary infection especially under a tight prepuce 

iiiai lend to all degrees of ulceration oien to phagedena 

A A *' of the glans penis the syphilitic chancre is usually a pink or 

nTcn ”” parchment owing to its being so shallow 

Un the Kite of the frenum tlio sore may bo fiddle shaped if the frenuin 
nrctou li ’’ considerably thickened and the neighbouring tissues 
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At the unnarj ineitus the sore m-ij surround the meatus or may spread 
slightlj on to the glans on one side only most of the sore occupying one wall 
of the fo‘5‘sa niMcuIans in this case the affected \\all feels like a thm plate 
Intri urethral chancres be>ond the neck of the fossa are not often diagnosed 
the onU one uhich I e\er saw was a \ery definite lesion a crescentic ledge 
at the penoscrotal angle The urethroscopic examination was prompted 
bj finding 5 imUida in a scanty serous urethral discharge which had been 
diagnosed on clinical grounds as gonococcal it seems probable that if all 
such discharges appearing sc\eral days after a sexual risk were examined 
for 5 fxillidn thcdjsco\ery of intra urethral chancres would be much commoner 
than it IS at present 

In the niucoua membrane lining the preputial sac the primary sore may 
bo like that in the coronal sulcus or it may be like a cartilaginous disc let 
into the submucous tissue Such sores can easily be palpated through the 
skin of the prepuce induration in this part being particularly well marked 

On the skm of the external genital oigans the primary sore is usually 
about the sire of a sixpence or larger and covered with a brown crust removal 
of which discloses dull red granulations level with the surrounding skin 
The part of the penis peripheral to the sore may be swollen tough and some 
what livid with a light scaling the condition being known as syphilitic 
indurative cedema 

Chancres on the female genital organs — The commonest sites of such 
chancres arc the labia clitoris mouth of the urethra posterior commissure 
remains of the hymen and the portio uteri On a labium majus and at the 
angle between it and the corresponding labium minus the appearance may 
bo similar to that of a sore m the coronal sulcus but on the skm of the labium 
the chancre is commonly like one on the general skm It is more ant than 
in the male to be accompanied by syphilitic indurative cedema of the labium 
Tins condition may affect both labia and may also arise from a chancre of 
either of tlie labia minora 

On the mucous surfaces at the introitiis the appearances are somewhat 
similar to tho^e of chancres on the mucous surface of the mepuce or on the 
glans |jenis namc]y flat or slightly cupped dark red tougli sharply defined 
erosions At the posterior commissure the sore tends to spread to the tissues 
on both sides of the middle line and is more apt than other chancres in this 
region to become ulcerated On the cervix uteri the appearances vary greatly 
from a sharfily defined oval round or kidney shap^ erosion on one Iip to 
an ill defined ulcerated mass suggesting a carcinoma Induration may be 
perceptible by palpation and be as well defined as in more accessible chancres 
and the whole cervix may bo involved in an indurative cedema when it 
becomes greatly enlarged and livid 

The site of the glandular enlargement depends naturally on that of the 
sore when bevond the area drained by the lymphatics running to the 
inguinal glands the enlargement affects the pelvic glands and may bo perceived 
by palpation of these through the lateral wall of the vagina against the 
iscluac spine 

Secondary lesions of the genito-unnary organs — These may occur on any 
part of the external genital organa or on the cerv ix uten and m the \ agmal 
fornices and are apt to be mistaken for pnntary lesions Thus on the glans 
penis a few moist papules may be mistaken for primary sores and on the 
os uten an erosion m the discharge from which S -pallida is demonstrated 
may on this account be diagnosed as a syphilitic chancre The most im 
portant and frequent secondary lesions of the ^nital organs are moist papules 
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and broad condylomata The former as seen on the ventral surface of the 
penis the scrotum and the labia majora are moist slightly raised circles each 
about the size of a silver threepenny bit with slightly depressed centres 
The broad condylomata are flat moist warts on the scrotum or the labia 
the adjoining inner sides of the thigh and often also the contiguous surfaces 
of the buttocks „ , , i j 

Secondary lesions occur m the epididymis as small nodules m the head 
They are said to be very uncommon in thus situation but may often be o\ er 
looked In contrast with tertiary syphilis of the epididymis they usually 
occur on both sides 

In the bladder secondary lesions have been described as macules and 
ulcers occurring during the eruptive stage of the disease The condition 
may be commoner than is supposed as it gives rise to only slight symptoms 
which are not usually apt to provoke a cystoscopic examination 

Secondary syphilitic prostatitis has been described as occurring lery 
rarely the diagnosis seems to have rested mainly on the association of 
prostatic symptoms with secondary manifestations in other parts of the body 
Isephritis occurring in the earlier stages of syphilis is usually of the type 
of large white kidney from which it differs m its great amenability to specific 
treatment 

Tertiary lesions of the genito-unnary ot|;ans — Since no part of the body 
IS immune from sjphihtic infection it is not surprising that tertiary lesions 
either as discrete gummata tending to ulceration or as diffuse infiltration 
have been described in every component of the genito urinary system male 
and female and the possibility of this being the cause of indolent snellmgs 
in the corpora cavernosa seminal vesicles prostate vasa deferentia walls of 
the \agina uterus ovaries Fallopian tubes or the kidneys must always be 
kept in mind but by far the most important and frequent are such lesions 
affecting the testicles and the end of the penis In the latter situation the 
pseudo chancre redux w hich is often diagnosed as a primary chancre commonly 
appears as an indurated ulcer on the coronal sulcus or in the preputial mucous 
membrane and less commonly elsewhere in this area It seems possible that 
the indifferent show mg of sero positive primary syphilis in statistics relating 
to results of treatment may bo due to the inclusion in this category of a 
certain proportion of cases of chancriform gumma which like other tertiary 
lesions may respond w ell cbnically to antisyphilitic treatment but proi es 
very resistant serologically The distinction is made by the history of an 
earlier primary lesion by failure to find S pallida in the juice of the lesion 
and by the absence of any indolent enlargement of regional glands 

Syphilitic orchitis occurs as discrete gummata in one or both testes as 
dmuse infiltration or most commonly in both these forms Diffuse infiltration 
often becomes apparent before the discrete gumma The testicle becomes 
♦ ' enlarged smooth and heavy and pressure on it elicits none of the usual 

esticular pain It is commonly painless but may be distinctly uncomfortable 
so la the latter characteristic should not suffice for exclusion of syphilitic 
diagnosis Discrete gummata ate usually multiple and project 
ro e surface of the testicle bke elastic bosses They usually grow to a 
maximum and then retrogress but may undergo softening become adherent 
in tiie skin and burst leaving a crater like ulcer The condition is often 
a«s cia e with hydrocele of the tunica vagmabs which may have to be 
tapped before the state of the testicle can be Appreciated 

syphillUc lesioos of the genito-urinary organs— 
p yp tic lesions on the gkm and mucous membranes of the 
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external genitalis may be atypical and resemble non-syphilitic ones and 
vice versa, it should be accepteil as axiomatic that every lesion in this area 
m Mhich the surface is broken should be scraped and the resulting exudate 
examined for 5 palhda, and it may be convenient to describe here methods 
of taking specimens for this examination , as help in diagnosis may he afforded 
by examination of other parts of the body the description -will not be confined 
to the taking of specimens from the genital area From a sore on the genital 
or other area the specimen is best obtained by first cleansing with a swab 
wrung out in saline or boiled water and then scrapmg the margin in such a 
way as to cause serum to ooze from it The oozing is helped by squeezing 
the lesion, and the aim should be to collect a specimen which consists mostly 
of serum Condylomata and moist papules may be dealt with on similar 
lines , lesions in the mouth should be freed as much as possible from saliva 
by swabbing, and a convenient instrument to use immediately after the 
swabbing is a small ring curette which acts as a scraper as well as a collector 
of tlie specimen From an ordinary papule on the skin the specimen is best 
obtained bj scraping off the superfiaal epithelium and then applying suction , 
this can most easily be done by smearing the mouth of a test tube with vaseline, 
heating its blind end and then applying the test tube so that its mouth cir- 
cumscribes the scraped papule m such a way as to dry-cup it If a sore has 
been dressed with antiseptics it may be better to take the specimen from an 
enlarged regional gland if one is available The gland is pushed up against 
the skin and fixed there with the fingers of one hand Then a moderately 
stout hollow needle, about 18 gauge, is run into the body of the gland from its 
outer pole A syringe containing a few minims of sterile saline is fitted to the 
needle, the saline is injected into the gland which is then massaged and 
suction is then applied w ith the syringe as the needle is w ithdrawn Probably 
only enough fluid to fill the needle and the bottom of the syringe will be 
obtained, and this sliould be ejected on to a glass slide or into a watch-glass 
to be collected as show n below 

If the specimen has to be sent to a laboratory it is best to collect it m a 
capillary tube One end of a short length of this (say about i m) is applied 
to the drop of exudate, which will run into the tube When an inch or so 
has run in the tube is sealed as follows The end of the tube farthest from 
the port of entry is warmed in a flame whilst the finger and thumb cover the 
specimen to protect it, and that end is then sealed in the flame When the 
sealed end cools down the specimen is drawn into the tube leaving a gap 
between it and the port of entry This end need not be sealed 

At the same time a specimen of the blood should be taken for examination 
by the Wassermann and a reliable flocculation test The technique of ob- 
taining such a specimen is that for venepuncture described on p 845 Care 
should be taken to avoid bnnging the blooil into contact with spirit or witli 
distilled water in the collecting synnge, which should always bo well washed 
out with sterile saline before the specimen is taken 

Negative reactions of blood tests may be due to absence of syphilis, or 
to the disease not having progressed sufficiently to evoke the necessary 
antibody response Positive reactions, if not due to any error in technique 
or to one of the conditions mentioned on p 835, are due to syphilis, w Inch 
may however have been acquired long before the appearance of the present 
lesion Other laboratory tests which may be applied in the absence of positive 
evidence of sjphilis are microscopic examination of the exudate for Ducrey’s 
bacillus and for Donov an’s bodies, and a complement fixation test for lympho- 
granuloma inguinale 
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Gross diagnostic features— Pnmary syphilitic lesions can usually be 
distin<^uished from all others by the rubbery induration of their edges, their 
comparatne painlessness the fact that as a rule — and certainly not after 
the first fortnight— they are not succeeded by similar lesions and the painless 
enlargement of satellite glands Tertiaiy lesions are usually more tumour- 
like and unaccompanied by enlargement of regional glands , also S pallida 
cannot be found in the exudate produced bj scraping them Secondary lesions 
on the genital area if in the form of moist papules may be mistaken for pnmary, 
but ace usually smaller and more numerous and may have been preceded by 
a primary lesion also in sueli cases similar lesions are likely to be present 
elsewhere on the body Altogether it is not usually difficult to distinguish 
the lesions of the different stages of syphilis found on the external genitalia 
from one another if it is remembered that not all such lesions are primary 
chancres Nevertheless tertiary lesions are not uncommonly diagnosed as 
primary, and as mentioned, this may account for the bad reputation of sero- 
positive primary syphilis for serological intractability 

The chief non syphilitic lesions from which s^ philitic chancres are to be 
distinguished are chancroid herpetic vesicles, balamtjs, granuloma venereum, 
the primary lesion of lymphogranuloma inguinale, scabies molluscum con- 
tagiosum inflammation of Tyson’s glands swellings due to gonorrhoea, and 
malignant disease 

Chancroidal ulcers are more painful and have thinner, more irregular and 
often undermined edges They are often succeeded by similar lesions m the 
MCinity The streptobacillus of Ducroy may be found in the juice from the 
edges The incubation period is onl^ a few days and any glandular enlarge- 
ment consequent on chancroid is painful and tends to abscess formation It 
is, of course, necessary to remember that a chancroid may ha\e incubating 
m It a syphilitic chancre , in this case m due course its edges will thicken and 
the lesion become somewhat similar to a syphilitic lesion 

Herpetic vesicles usually occur in crops of pmhead vesicles, but when these 
break down to form a composite ulcer this may arouse suspicion of its being 
syphilitic In my own experience as director of a clmic and a consultant, 
most mistakes which I have seen here have been in diagnosing as herpetic 
lesions what proved to be early syphilitic chancies The mistake is, of course, 
easily a\ oided by strict adherence to the rule of scraping every genital lesion 
and evamimng the jmee of it for S pallwta 

Balanitis is easily distinguished from chancre by being more diffuse, but 
tlie mistake may be made of overlooking a discrete lesion in w hat appears to 
be a generally inflamed glans and preputial sac 

Granuloma venereum is very uncommon m this country It has no sur- 
rounding induration and the edge is usually overhanging Often, also there 
arc satellite lesions m the neighbourhood, and Donoian bodies can be found 
bj microscopic examination ol the discharge 

The primary lesion of lymphogranuloma xngttinale is a very evanescent 
papule, and the glandular enlargement which commonly follows it, though 
im okut tends to break down and form fistulse, differing in this respect from 
syplulitic adenopathy which does not breakdown, and from the bubo of chan- 
croit w inch tends to form a single abscess rather than a number of small ones 
Cicaoietic runs on an uncoxered glans penis are dry and smaller than 
c lancres Also they do not grow m size and are usually accompanied by 
sinnhiT lesions elsowliore Tliey are, in fact, quite unlike syphilitic chancres 
111 1 10 lendencj, is to think that almost any lesion on the genitalia must be 
either a chancre or a chancroid 
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Molluscum contagiosum spots are pcarfj hemispherical umbilicated 
nodules from the centres of which white matter can be squeezed 

A aiiollen Tyson gland may simulate an uneroded syphilitic sclerosis hut 
it IS cystic and puncture releases pus Sometimes a gonorrhoeal lymphangitis 
causes a swelhng at the reflection of the prepuce from the coronal sulcus 
and ba its toughness may suggest a syphilitic lesion but the process is more 
acute than in syphilis 

Epithelioma of any part of tlie external gemtaha might at first resemble 
a primary sore m being hard but it develops more slowly the base of the 
ulcer is more rugged and satellite glands enlarge much more slowly 

The chief non syphilitic lesions affecting this area which might be mis 
tahen for secondary sypluhdes are hchen ruber f>lanus psonasie and pemphigus 
legetans The two former are much drier than are secondary lesions in these 
parts and are usually accompanied by similar lesions elsewhere on the body 
Lichen affecting the glans penis or this and the body of the perns is made 
up of dry polygonal flat papules which are broimish or violaceous in colour 
Tliey allow no tendency to erosion Psoriasis affecting the glans should ciiise 
no trouble if it is remembered that a lesion on the gemtal area is not necessarily 
^ enereal 

Broad condylomata in the genital area might be confused w ith the ratlier 
similar outgrowths of pemphigus tegetans but these are preceded by bullae 
and the condition is generally vndespread over the body whereas syphilitic 
condylomata are usually confined to what might be termed the moist warm 
areas 

Syphilitic epididymitis should cause no difficulty when it occurs as it is 
usually associated with other signs elsewhere It is far less acute than 
epididymitis due to the gonococcus and shows no tendency to fistulation as 
does tuberculous disease of the epididymis 

Oiirninatous orchitis has to be distinguished from tuberculous disease and 
from malignant disease It is much less painful tlian tuberculous disease and 
shows far less tendency to break down Also it affects the testicle rather 
than the epididy mis 

Malignant disease of the testicle presents itself m sucli di\ erse forms that 
tlie distinction should be made rather on the difference from the classical 
smooth heavy embossed and insensitive characteristics of gummatous orchitis 

THE TREATMENT OF SYPHILIS 

The principal remeifies useii ibr the trestmeitt of sjiplcdis are pemcilltn 
and compounds of arsenic bismuth mercury and iodine all of which are 
sometimes assisted by artificially induced pyrexia Amongst anti syphilitic 
remedies the position of penicillin is not yet settled and it seems convenient 
here to describe first the use of the older remedies and then to discuss 
penicilhn with the question how far present day knowledge of its action 
justifies its substitution for arsenic bismuth and mercury 

Arsenical compounds — ^These are in two classes pentavalent and trnalent 
of w hich the latter are by far the most frequently used for syphilis outside 
the central nervous system of adults The pentavalent compounds apart 
from their role m the treatment of syphilis of the central nervous system 
have been found convenient for the treatment of congenital syphilis when 
it IS judged undesirable to give mjections 

All the tnvalent compounds except one are subject to the provisions of 
the Therapeutic Substances Act, which provides for their biological testing 
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before issue to the public Those uhich are subject to this control are 
ill S to a-diamiTio-i to 4-d\h>dsoxjais«aobet«ftne diKydiochlonde, or the 
OTigmal ‘ 606, xshich first appeared on the market under the trade name, 
salvarsan and is nou sold under a number of trade names but is officially 
knoun as “ arsphenamine —a name which must appear on every ampoule 
of it whatever the trade name It is the most efficient of these preparations, 
but on account of the complexity of its preparation for injection and of its 
administration is no longer used m this country , it will therefore not be 
considered further r r - , 

(ii) The sodium salt of (i) also not now used m this country (iii) bodium 
3 to diammo 4 to 4^ dihydroxyarsenobenzene mono and di-N-methylene- 
sulphoxjlate the original “ 914 first sold under the name of neosalvarsan 
and non under a number of trade names but known officially as neoarsphena- 
imne (n ) 3 to 3^-diamino-4 to 4>-dihydroxyarsenDbenzene N N N tn- 
methj lenebisulphite, known officially as sulpharsphenamme (v) 3 to 3^- 
diammo 4 to 4^-dihydroxyarsenobenzene diglucoside (stabilarsan), known 
officially as arsphenamine diglucoside (vi) A sih er complex of arsphenamine 
known as silver arsphenamine (vn) Neosilverarsphenamine All the above 
except the diglucoside are in powder form m ampoules containing a neutral 
gas to prevent their oxidation to the more toxic arsenoxide 

The last m this group, which is not at present subject to control, but has 
come greatly into use in the past few years, especially m the USA, is 
3-am\no-4>hydroxyphenylarsme oxide, which is believed to be chemically 
identical with the spirochasticidal derivative of the arsphenamine compound 
formed in the body after injection Weight for weight it is much more toxic 
than the other preparations mentioned above, but, weight for weight, it is 
therapeutically more active The ratios of these two activities to the corre- 
sponding ones of the arsphenamine preparations will be discussed below 
llie only brands of this preparation at present on the market are the hydro 
chloride which is known as mapharside in this country and as mapharsen m 
the USA, and the tartrate, which is sold as neo halarsine The class will 
be refcTTed to below as oxophenarsine except in references to specific expen 
ments 


Of the preparations other than oxophenarsine, the most commonly em- 
ployed m this country are neoarsphenamine arsphenamine diglucoside 
(stabilarsan) and sulpharsjihenamme The last of these is much less active 
than the other two when given intravenously, and is not recommended for 
use by this route , when given by the intramuscular or deep subcutaneous 
route for winch it is the most suitable preparation, its effect is approximately 
equal to that of neoarsphenamine 

The silver preparations mentioned above are approximately twice as 
nctue as neoarsphenamine and are usually given m about half the dosage 
Oxojilienarsine is a stable preparation which is not liable to become more 
toxic on exposure to air and has been said m some quarters to be more efficient 
ami less toxic than neoarsphenamine Weight for weight it is of course more 
toxic the question of chief importance is whether or not it is less toxic in 
tncrapeutically equualeiit dosage, and this, of course, depends on what is 
cquiialont dosage Most of the claims for the effect of the compound are 
ba<!cd on cases treated also with bismuth, so that in them it is impossible 
o say low much of the credit is due to the latter remedy, but a straight- 
forw nrd conipanson Ins been afforded by the results of the pioneer New York 
trial ol tlic effect of a fi\ e day treatment m which an arsphenamine compound 
was administered by drip feed during ten hours of each day for five days 
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In the first senes of cases the remedy employed was neoarsphenamme in a 
total dosage of 4 gm and tlio results reported e\entually by Leifer Chargm 
and H^man mdicated tliat 80 per cent of ninety seven patients treated b\ 
tins method and ob^c^^ed sufiicientlj long were cured by it As the toxic 
efiects of neoarsphenamme administered on these lines were too numerous 
and se\ere mapharsen was substituted The dosage first tried {0 4 gm in 
file <lais) was basefl presumably on the chum that the arsenoxide was ten 
times as actue as neoarsphenamme but it was not until the total dose was 
raised to 1 2 gm that results at all comparable with tlie above were obtained 
and e\ en then thc\ w ero not so good 82 per cent of ninety nine cases being 
reported as sitisfactorj Animal experiments support the conclusions denied 
from this comparison 

In fact the weekh dosage of oxophenarsine m routine work (as distinct 
from modifications of the fiiedaj treatment) appears now to be usually 
0 I to 0 12 gm m two or more injections Whether in this dosage it will 
proie more cfilciont and Jess toxic than neoarsphenamme or the reverse 
remains to be seen 

lor mtraienous injection anj of tho abo\e mentioned remedies except 
stabilarsan is prepanxl solution in from 2 to 10 c c sterile distilled water 
Btabihrsan is rcadj for injection when withdrawn from the ampoule 

Tho following limts on preparation of the solution and its intravenous 
injection maj help the unpractised reader to perform what is generally a 
trnial ojicratjon but is nevertheless a cause of anxiety to many practitioners 
and 18 often performed very badly even bj experienced surgeons 

(а) I \cept when using oxophenarsine solution should be effected without 
undue admixture with air as maj result from frotliing and much turbulence 
\\ hilst it IS important that tfio solution should be complete it should not be 
strained as this reduces the size of the dose 

(б) A needle of S W Gauge 21 or 22 with a short slightly concave point 
IS verv good for tho nurposo Tho point should be touched up after each 
injection by slight rubbing across the long axis of the point on one of the 
rounded etfges of an Arkansas stone or better as described m the Medical 
Research Councils 4\ar Alemorandum No 15 (1945) A properly sharpened 
jioint should catch in tho thumb nail when pushed along this at a very acute 
angle 

(c) Good distension of tlio vein by application of a tourniquet on the 
upper arm is important if it does not stand up well it is best to mark the 
skin witli lodme exactly over its course 

{(1) The skin distaf to the point of puncture shoui'd' 6e ffxed 6y the fore 
finger of the hand not manipulating the syringe 

°(e) The needle should be held almost parallel with the skin with the bevel 
uppermo-it and should be pressed steadily through the skm into the vein so 
that on entrj of the latter it will travel along its interior not cross to the 
other sjile and puncture the opposite wall The operator should look keenly 
alonff tho vein and tlie stroke should be away from the operator s body not 

A 'on the vein being punctured the ojierator pulls on the piston of the 
8v rmge to verify by the entry of blood that the needle point is within the vein 
The tourniquet may then bo loosened or left on in the latter case the solution 
enters the circulation more slowlj and vasomotor reactions are less apt to 

4\ith all preparations except oxophenarsme the injection should be 
slow ith oxophenarsme it should be rapid to prevent pain m the vem 
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(/t) Throughout the m3ectiQn a close uatch should be kept for the appear 
nnce of am suelhng close to the \ejn indicating escape of the solution into 
the surrounding tissues In anj case of doubt the operator should try to draw 
some blood back into the sjnnge and if it will not come the needle should 
be withdrawn On no account should the injection be continued if there is 
an\ dou\>t about the needle being properly within the vein In the e\ent 
of some drops of the solution escaping into the surrounding tissues 4 or 5 c c 
sterile normal saline should be injected there to dilute the drug and reduce 


the irritation 

For the deep subcutaneous injection of sulpharsphenamme the dose 
should be dissolied m about 2 cc distilled water or in one of the an2esthetic 
solutions sold for the purpose The injection is made under the fat overlying 
the gluteal muscles in the upper and outer quadrant of this region Here a 
piece of skin and underlj ing fat is pulled aw ay from the muscle and the needle 
nm in so as to plant the point under the fat The injection is made slowly 
and the site well massaged afterwards IVhen given by this route the drug 
does not cause muscular pain though the area may afterwards be rather tender 
to pressure 

For intramuscular injection the needle about in long is plunged into 
the muscle m a direction at right angles to the surface it is important not 
to direct it downwards towards the structures emerging from the great sciatic 
notch The base should be inspected to see that no blood is issuing from it 
and after the sjnngc has been fitted the piston should be pulled upon to ensure 
that the point of the needle is stiH not within any vessel 

Toxic effects of arsphenamine preparations — Local — An injected \ein 
nin\ I ccome thrombo«e<l but the result is merely that the vem cannot be 
u'iod for future injections The fact that a \em may become thrombosed 
has to be remembered when it appears unduly stiff before the tourniquet is 
ftpliheii because an attempt to introduce the remedy into it may cause some 
to bo fijiilt into the surrounding tissues The latter accident has been men 
tioned aboie 


OisniM. — These compounds damage capillary endothelium and the 
parcnchjma of the liier In patients who have died as a result of arsphena 
mine injections there lia\c been found blockage of cerebral capillaries with 
Mnall liainorrhagcs around them liacniorrhagic nephritis hemorrhage into 
ItiiiL ah coll submucous hxmoirlmges m the gastrointestinal tract and 
oiKionoo of degeneration of liver cells In addition m certain cases there is 
oiidenco of severe damage to the skin 

tlmicallj to'iic effects are manifested by one or more of the symptoms 
let out below In roiiglilj chronological order they are — 

wring or immediately after the injection various vasomotor disturbances 
iirtiinna and svneope 

Occurring Inter on the day of injection rigor and fever with general 
nialai e gnstro intestiml disturbances and Iiorjics labialis 

”4^ 'arious times from a few days to some months afterwards 
fitmuatitis general debility various dermatoses various blood 
4, 1*” i jaundice imvcro cerebral symptoms and increase of 
svjihilitit signs and svmptoms ^ 

twwoM. consist mainly of flushing of the face and 

nrt nriirri»/.4i i\*^. "P’’ fonguc w ith soluc respiratory distress They 

r* minims of I in inon^^/r «1 ob 1' and by injection of 10 to 

fins is n iirfcniiHfn „ hydrochloride bcforo the injcction 

1 Inch IS onlv rnrelv necessary if in susceptible subjects 
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tho tourniquet is kept on during the injection Urticaria is often preceded 
b\ tho \a<5omotor R\mptoins just mentioned Sjncope usualJj amounts onh 
to some feeling of faintness as a prelude to \omiting uhich is best prevented 
bj the patient ba\ ing no food for tuo hours before any intravenous injection 
this precaution is unnecessary before an intramuscular or deep subcutaneous 
injection More ho\ ere cases of s\ncopo usually y leld to the remedies commonly 
cinpIo\ed for tins complication 

rcsensli reaction is more apt to follow the first injection it is not usually 
of am moment hut if it becomes more seiere with each succeeding injection 
a reduction of dosage is indicated as it may precede a severe dermatosis 
Gastro intestinal disturbance is rarely troublesome but may amount to severe 
vomiting and diarrhma m such cases some impurity m the solution or the 
fact of Its liav ing undergone more tlian usual oxidation should be suspected 

Allmmimiria is more commonly due to tho heavy meta! than to the 
arsphenammo preparation The fact that it may occur is a warning that the 
urine should lie ovaminwl periodically Stomatitis is also more commonly 
an effect of tho hcavv rnetni General mahise and debility increasing as the 
course of treatment proceeds arc a clear indication to suspend tho injections 
for a i>eriod 

Dermato cs share with hepatitis and encephalitis responsibility for almost 
all tho deatlis following nrsphenaminc treatment The simplest forms are 
tho fi\ed exanthem and Mihan s ninth day erythema the most severe is an 
ervtheiim which develops into an acute exfoliative dermatitis The fixed 
exanthem is an eruption of very limited extent which recurs in the same 
spot after each successive injection it is not of anv serious importance 
Alihans ninth day erydlicma appears from tho seventh to the twelfth day 
after tho start of tho treatment and within a day or two of an injection The 
rasli IS preceded by fever to lOI” F or higher with corresponding constitutional 
s\mptoms for a few days it is searlatiniform nibeoliform or polymorphic 
and usually fades in a few dav s with httle or no desquamation 

Sometimes patients who have suffered no serious dermatitis develop a few 
patches of seborrliceic dermatitis and sometimes lichen ruber planus has 
supervened but these are rare effects 

Lxfolixtive derviatitis — The tyjjc of dermatitis with the most serious 
possibilities appears to result from sensitization of the skin to arsphenamine 
preparations It may appear after only a few injections or one or two months 
after a long intensno course Sometimes it is morbilliform and limited to 
onlv a small portion of the body but m more severe cases it starts as a more 
or less generalized searlatiniform erythema which progresses to an acute 
exfoliative dermatitis with intense itching widespread scaling cracking and 
weeping of flexures toxaimia glazed tongue high temperature and perhaps 
some purpura Such case-, are prone to die of bronelio pneumonia toxemia 
intestinal hajmorrhage or simple marasmus apparently from failure of the 
digestive and absorptive functions Examination of the blood may disclose 
evidence of a blood dyscrasia and agranulocytosis may account for the fact 
that m a number of these cases the resistance to septic infection of the skm 
appears to be low boils and abscesses faemg very common and continuing to 
complicate convalescence after the desquamative condition has more or less 

subsided -r. x ^ i 

Prevention vnd treatvient op exfoliative dermatitis — Patients who 
are naturally prone to dermatoses seem to tolerate arsphenamine treatment 
worse than others and should be watched with particular care Those with 
carious teeth should have the condition remedied Careful attention should 
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be paid to any sign of irntation of the skin and any patch of erythema 
devdonmg after an injection is an indication to suspend treatment pending 
develoWents By attention to such rules the severity of any dermatitis 
vhich may occur is undoubtedly reduced Generalized dermatitis requires 
rest m bed and careful nursing The diet should be of the simplest form- 
milk nhey milkj puddings jam plenty of sugar and large quantities of 
bland liquids with halibut oil and some vitamm B preparations are sufficient 
Meat of all kinds and their extracts as also eggs should be avoided as I have 
often seen them aggravate the condition it is necessary to remember that 
in these cases there is often serious desquamation of the intestinal epithelium 
British Anti Leuisite (B A L ) should be injected in accordance with directions 


issued with this product , r 

The thiosulphates have had a great vogue for this condition and in fact 
for any toxic effect of arsphenamine but they may have been over valued 
Probably calcium thiosulphate given intravenously in a dose of 0 G to 0 9 gm 
in a 10 per cent solution is more effective than the sodium salt It is ajib to 
cause generalized tingling o^er the whole body which though not serious 
may alarm the patient but the disturbance passes off in a few minutes The 
thiosulphate may be given on alternate days and on the days betw een it is 
useful to give intravenous injections of 30 to 50 c c of 30 per cent glucose 

For loc-al ireatment calamme lotion and powder seem to be better than 
ointments or starch poultices Occasionally a bran or an oatmeal bath is 
useful to allay irritation but then great care has to be taken to pre\ent the 
patient catching cold 

The question often arises of administenng more arsphenamine after re 
covery According to published reports tho patient has sometimes tolerated 
an arsphenamine preparation of a land different from that which caused the 
first attack but having seen the condition flare up on administration of even 
a minute dose as long as ten years after recovery from the first attack mj own 
strong inclination is to eschew arsphenamine preparations m the future treat 
ment of any patient w'ho has at any time suffered from a dermatitis of greater 
seventy than the fixed exanthem or the patch of seborrhcea mentioned 
above 


Blood dyscrasias in the form of thrombocytopenia granulocj topenia 
and aplastic anaemia occur in senous forms only very rarely for their manage 
ment general medical 'horks should be consulted 

Polyneuritis is a very tare complication but has occurred more frequently 
m patients treated by lecent intensive methods by intravenous drip and 
multiple injections within a relatively few days 

Jaundice — Some damage to the liver occurs m a fairly high proportion 
of cases treated with arsphenamine compounds but it only rarely reaches 
the degree of acute necrosis (j-ellow atrophy) In an uncertain proportion 
by jaundice which cannot be distinguished from the jaundice 
ot mlective hepatitis It is extremely rare m private patients and its m 
cu once in clinics vanes greatly not merely as compared with one another 
u with seasons It is undoubtedly more common, m syphilis cases under 
treatment at times when epidemic or infective jaundice is prevalent and it is 
generally believed that the arsphenamine is not the only etiological factor 
though undoubtedly the prevalence mcreases with the intensitv of the treat 
ment Indeed recent work by MacCaUum (1943) by Salaman et al (1944) 
and others has practically proved that although the arsphenamines and 
sjphilis itseli may be hepatotropic most of the jaundice encountered in 
syphilis patients in dimes is due to an agent transmitted from patient to 



S-iPHlUS OF THE GENITO TTRINABl OBOANS 849 

pitient through imperfectlj stenlised synnges It seems possible also that 
nrsphcnanime administered to a patient nith latent infective hepatitis maj 
aggravate the condition sufficicnth to make it manifest as jaundice For 
the prevention of jaundice the best practical measures appear to be careful 
sterilization of sjringes between injections and suspension of the treatment 
on the appearance of urobilinogen in the unne A simple test for urobilinogen 
IS to add to 5 c c of the cold unne two drops of a 2 per cent solution of 
ji-dimethjlannnobcnzaldehjde m 5 per cent hjdrochlonc acid a deep red 
coloration is an indication to stop the arsphenaraine treatment for a few weeks 
continuing with bismuth Treatment is on general medical lines with very 
light diet and alkaline stomach sedatives but in severe cases intravenous 
injections of 30 c c of a 30 per cent solution of glucose given daily seem to 
help After rocover^ it is generallj possible to resume the arsphenamme 
treatment but it is nccessarj to be cautious m this watching carefully for 
anv sign of relapse 

Cerfbbil SvMPTOvrs — Ver 3 rarelj and often then flora two to five days 
after the second injection a patient develops a violent headache becomes 
confused p'i*»‘ses into epileptiform convulsions and then usually dies in coma 
Tiie autops\ m such cases reveals capillary h»roorrhages m the brain and 
sometimes haimorrhagic nephritis The pre^nosjs is grave but the following 
procedure has sometimes <oemed to be eftectivo removal of 15 to 20 c c of 
cerebrospinal fluid repeated on subsequent dajs if necessary and bleeding 
to 15 to 20 oz Ransome Paterson ana Gupta <1945) Jiave reported brilliant 
results from lumbar or cisternal puncture full sedation and nursing the patient 
in the sitting position the last to promote reabsorptjon of fluid from the 
cercbril tissues 

AaoRV^ATlO^ OF s\rKiLmc syviptoms (Jarisch Herxheiraer reaction) is 
not stricth speaking a toxic effect of arsphenamme treatment but is con 
V ementlv discussed w itli these side effects It lasts usually for less than a 
daj and is of no particular importance except in cases or syphilis of vital 
structures when it might be dangerous 

COVirtETE A>D PABTIAL COVTBAINDICATIONS TO ABSFHENAMINE TRExT 
viFNT — Complete contraindications are status lyraphaticus hemophilia 
adv anced v isceral disease and a historj of arsphenamme dermatitis Partial 
contraindications calling for veiy cautious dosage are renal disease sjphilitic 
hepatitis mj ocarditis aneurysm disease of the central nervous system 
Addison s disease diabetes Iiyperthyroidism blood dyscrasias and 
non svphihtic dermatoses 

PentavaJent arsenical remedies— These are (i) ^ phenylglycmeamide 
p arsenate of sodium or tri-parsamide (a) 3 acetj laraino 4 hydroxy 
phenj larsomc acid or acetarsol which is sold as stovarsol orarsan spirocid 
and kharophen (in) the sodium salt of (ii) for injection and (iv) the 
diethjlamme compound of (ii) vvhicli is sold as acetylarsan Of all these 
tryparsamide is used for the treatment of syphilis of the central nervous 
svstem and need not be considered further here Acetarsol is used largely 
for the treatment of infants with congenital sj-phihs and like the remaining 
two preparations is used onlj uncommonly for the treatment of acquired 
8\T)hilis m the adult Some acetylarsan or the sodium salt of (ii) above 
can often usefully be injected into a hard primary sore as m these cases there 
13 a danger that arsphenamme preparations circulating in the blood stream 
may not be able to reach spirochaetes buried in such a sclerosis m sufficient 
str^gth to destroy them such survivii^ remnants are responsible for 
recurrent chancres 
54 
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Bismuth preparations— Bismuth, introduced into the treatment of syphilis 
bv Sazerac and Levaditi in 1921, has now largely replaced mcrcurj for the 
imection method of administration Weight for weight it may not be quite 
so effects e as mercury, but it can be administered safely in approximately 
four times the dosage usually employed xvith mercury, and m this dosage it 
IS more effective The available preparations are water-soluble, oil-soluble 
and insoluble of which the first need not be considered further 

The oil soluble yreparatioks of bismuth arc absorbed rather more 
quickly than the insoluble and are commonly given twice weekly for this 
reason as the aim is to keep an effective dose of bismuth in the circulation 
without overloading the kidneys The preparations of this class commonly 
u<!ed m this country are (i) basic bismuth carboxethyl-methylnonoate, or 
bivatol 1 c c =0 035 gm Bi , bismuth butjlthiolaurate, or neocard^l, 
1 c c 05 gm Bi , (m) bismuth dimethylendomethylene-hexahydro- 

benzoate, or neo oleosal, 1 c c s=0 03 gm Bi , and bismuth-carbethoxy- 
cyclo-hexanjl acetate or stabismol, 1 cc =0 1 gm Bi An average adult 
man can usually tolerate the injection of a total of 0 3 to 0‘4 gm bismuth 
metal weekly provided that the daily amount presented to the kidneys for 
excretion is not too large To get this dosage safely into a patient when an 
oil-soluble preparation is employed usually requires two to three injections 
a week 

The insoluble treparitions are the most popular because they are 
not absorbed too rapidly, and the weekly dose can usually be given in one 
injection The most commonly employed preparations are, (i) precipitated 
bismuth m Injectio bismuthi (B P ), ana m bisglucol, bismostao, and hypoloid 
bismuth metal each containing O' 2 gm Bi per c c , (n) bismuth oxycnfonde, 
m Injectio bismuthi oxychloridi (B P ), hypoloid bismuth oxychloride and 
bisoxyl 1 oc=(y08 gm Bi , and m chlorostab, 1 ccsaOlO gm Bi , 
(lu) bismuth sahcylate m Injectio bismuthi eahcylatis (B P ), bisantol, bismosan, 
bismogenol 1 o c =about 0 06 gm per c c , bismuth hjclroxide, m spinllan, 
1 c c =0 086 gm Bi , (iv) lodobismuthate of quinine, in biquinyl, bismo- 
salvan qmnby, quinostab, rubyl, vijochin, 1 c c ^approximately 0-02 gm Bi 
when the suspension is 10 per cent Of all these I prefer the oxychloride and 
reserv e the lodobismuthate of quinine for late cases of syphilis 

AuvirxiSTRVTiov OF BisvruTH — The intravenous route has been discarded, 
bftvwg •nvuch t-oo ioxvc Some pTeparations have heen made for oral adminis 
tration, but so far they have not attained any noticeable populanty In- 
imctions of bismuth compounds are ineffective, and there remain the deep 
subcutaneous and the intramuscular routes (p 846) There is little to choose 
between the two but generally the patient is more comfortable after the deep 
subcutaneous injection because of the absence of pain on movements of hip 
muscles Particular care must be taken to prevent injection into a vein, as 
bismuth preparations can get away into the circulation much more easily 
*i ^^d the result of an embolus is often fatal The injection 

should be given slowly, and after it the site should be well massaged with a 
ball 01 cotton w ool or similar instrument 

, Toxic effects of bismuth — The chief toxic effects of bismuth are on 
the mouth and the kidneys, but they may sometimes be seen in disturbances 
bowels, m the nervous system and m the skin As regards the mouth, 
the hrst sign is a slaty blue hne on the margins of the gums, often first just 
behind the incisor teeth and seen more commonly next to unsound than to 
sound teeth 1 he blue hne is mcomement only because it is a tell tale, and 
it IS not an indication to stop the treatment At the same time it is a rough 
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gtiulo to the speed of absorption and if it appears earlj in a course of treat 
ment a particular!} close look out should be kept for signs of irritation of the 
buccal mucous membrane These develop m the form of aphthous stomatitis 
uliich Ilia} go on to cancnim ons if the bismuth treatment is not stopped 
this condition I ha\ e not jet seen For treatment of stomatitis see belou 

Albinntnuna is uncommon but its possibiht} is an indication for periodical 
testing of the urine 

G(J^lro-tnle.sUiial (hslitrhance in tlie form of pains constipation ordiarrhaa 
IS uncommon as also are restlessness insomnia rheumatic pains and general 
depression of spirits all of nhicb are mentioned only because their relation 
to bismuth treatment ma\ not be recognized 

Skin disturbances of manj kinds )ia\c been described even exfoliative 
dermatitis and purpura but the latter are set} rare The commonest is m 
the form of patches of seboTThoeic dermatitis on various parts of the bodv 
The} gi\e no trouble apart from anxietj m the patients mind and do not 
usuall} call for suspension of the treatment 

Mercury — Preparations for the injection of mercur} need not be con 
sidered hero ns the} haie been quite supetserled by bismuth Alercury 
administered b} inunction is an cfTcctive form of treatment if the preparation 
mercurial ointment of the BP is rubbed in b} a skilled attendant About 
2 tinchms are rubbed into about a sixth different part of the body skm on 
8i\ succcssi\e da}s a bath is guen on the seventh and the sequence is re 
fltartc<i the follonmg ueek continuing so for a course of six to ten ueeks 
Oral administration is u«oful for old standing case? in uhich a great number 
of injection? of bismutli and arsenic hs\e been gnen It may be a good 
stand b} sihen for an} reason a patient is unable to attend for injections for 
a feu ueeks For the purpose \ellow mercurous iodide is better than grev 
pouder or blue pill It ma} be given m tablets or pills of ^ gr increasing 
from three to eiglit or nine a da} If it causes gastro intestinal disturbances 
in do e? less than j gr a da\ it can be combined uith 1 gr tablet of Dover s 
powder gi\en separately m dosage sufficient to control the disturbance 

Toxic EFFEcrs OF mbucory — T he chief toxic effects of mercury are 
stomatitis and nephritis It may also cause gastro intestinal disturbance 
\anous dermatoses general malaise and ulcerogangrenous vaginitis The 
pos«ibiht} of nephritis occurring indicates examination of the unne at short 
interval? Under these conditions no serious trouble need be feared from 
this cau'ie If the mouth is watched and the treatment stopped when the 
gum? begin to feel sore the stomatitis is soon controlled If such precautions 
are neglected the condition may become a very severe ulcerative stomatitis 
The prevention and treatment of stomatitis are important as it may interfere 
unnece'isanlv with the administration of effective doses of mercury the 
margin between effective and toxic doses of mercury being very narrow 
The teeth should he put in order before or early in the course of the treatment 
and should be kept clean bv the usual methods If the gums become sore 
tile mercury should be stopped temporarily or the dose reduced according 
to the seventy of the complication The mouth should be washed out 
frequently with hydrogen peroxide solution and the gums rubbed with a 
solution of one of the arsphenamine preparations The bowels should be 
1 ept open witli magnesium salts and the patient should suck lozenges con 
taming chlorate of potassium 

Penicillin Since Alahoney Arnold and Hams (1943) demonstrated the 

value of penicillin in syphilis a very great amount of work has been done m 
this field In the USA particularly very large numbers of patients hav e 
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been treated with this remedy on a large variety of plans and it is not easy 
to summarize the knoTvledge that is available at the time of writing (October 

19471 sufficiently well for present day application i - . u . r . v 

The effect of penicillin in appropriate doses is at least equal to that ot the 
best arsenical compounds and correspondmglj its immediate effects on the 
\anous manifestations that are susceptible to the action of the arsenical 
compound are equally dramatic Penicillin has, of course, the great advantage 
o\ er the arsenical compounds that for most people, it is practically atoxic, 
and many times the theoretically effective dose can be given with impunity 
A \erj important therapeutic ad\ antage over the arsenical compounds is that 
it reaches the Jcetus in utero far more easily, and in the U S A the systematic 
studies of Its effects in preventing fcetal infection, or in eliminating this if 
treatment is started after it has occurred, have shown penicillin to be the 
most effective agent yet tried So much so that many eminent medical 
authorities in the USA consider that the syphilitic pregnant woman should 
be treated only uith penicillin Again, m neuro syphilis, although httie or 
no penicillin is detectable m the cerebrospinal fluid after its administration 
bj anj other route than the intrathecal, its effect on all forms of neuro syphilis 
appears to bo superior to that of any form of metallo therapy , further, its 
administration bj the intrathecal route appears to offer no advantage over the 
subcutaneous or the intramuscular Whether penicillin should be used alone 
or m conjunction with other anti syphilitic remedies will be discussed below 
Admimstratiov ami dosage— Of the different methods of admimstra 
tion, those which require the patient’s residence m a hospital or a nursing 
home for an injection every few hours are quite impracticable for the average 
sjphilitic patient, who will go to great lengths to hide the fact that he is 
being treated for this disease For a minority, including pregnant women 
and patients suffering from syphilis of the nervous and/or the cardiovascular 
svstem for whom a cautious start may be advisable, tiie start may be with 
three hourlj. injections of 5,000 to 10,000 units for the first two or three days, 
but in others it is usually sufficient to give a single daily injection of 600,000 
units for ten days m conjunction with arsenic and bismuth, as will be shown 
later It is not yet known whether it is necessary for the penicillin to be 
present in the blood in detectable amounts continuously throughout this 
period or whether it is sufficient for it to be there for approximately half the 
investigations of Lloyd Jones et al suggest that the latter 
IS sufficient, and they recommended daily doses of penicillin in solution On 
the other hand, it seems safer to administer the single injection in a form that 
IS likelj to delay absorption, and of the various preparations for this purpose, 
the most effectiv e at the moment appears to be the suspen&ion of 300,000 units 
per c c of iwachis oil containing 4 8 per cent of beeswax, according to the 
ormu a of Romansky and Rittman (1945) This suspension is very viscid 
and, before administration, should be warmed to 50® C for several minutes 
tor Its extraction and for injection, I use needles of No 17 S W G , a separate 
purpose Both syringe and needles should be 
I! the synnge should be well warmed before it is filled— I leave 

\fvn>/.nf of thc stcnUzer until the needle has been inserted It is con- 
IS prone because if there is any hitch through 

JcstlcssncsH onT'^ ^d«*>n.stration is not complicated by 

sferile wire tn nn«i of the patient It is advisable to have at hand a 
seems nossible ***** become blocked It 

the Romanskv Rittmln^^ tins book is published, improved methods of making 
} an or other absorption delaying suspensions may hav e 
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resulted in a less \iscid preparation and the abolition of the minor difficulties 
of administration discussed abo\e Thus Btindle Fairbrother and Jackson 
(1947) ha\e shown that the beeswax m the abo\e mixture does not delaj 
absorption more than occurs when anchis oil alone is used but that it helps 
to make the suspension more homogeneous than when oil alone is used For 
the purpose of ensuring better diffusibility of the penicillin in the mixture 
1 per cent of wax was found to be sufficient and with this strength using a 
practicalH pure sodium penicillin a suspension of 300 000 units per ml was 
prepared w hich could be given through a relatively fine needle wuthout previous 
heating The suspension had guen satisfactory results m clinical trials and 
at the time of writing seems likely to oust the more viscid preparations 

Side effects of penicillin— Of all the side effects of penicillin winch 
ha-i e been pubhshed only three need be mentioned here they are The 
Herxheimer reaction a possible oxytocic effect and urticaria 

The Herxheimer reaction calls for caution over initial dosage in syphilis 
of the cardiovascular and the nervous systems and m severe congenital 
svphibs The oxytocic effect is disputed by many workers but its possibility 
and the fact that there is no particular advantage (other than the convenience 
of getting the course over more quickly) m starting the treatment with a 
heavy dosage suggest the desirabibty in pregnancy of keeping the dosage low 
for the first two or three riejs as md.cated abote If urfcana oecurs 
benadryl (P D 4. Co ) 50 mg thrice daily is very helpful it should not be 

^"lodint^¥he*exact mode of action of iodine in syphilis is unknovv-n but 
it 18 agreed that it is valuable in all stages and particularly: so m the later 
ones for the dispersal of the granulomatous collections which are a stronger 
feature then than in the earlier stages Of the 

been advocated potassium iodide is generally agr^d to be the best routine 
work \ dose of lo gr three times a day is usually sufficient and it can con 
veniently be prescribed in a solution of 1 oz of the salt to 1 oz of distilled 
water Counting one drop as 1 gr admittedly not quite accurate the dose is 
dropped into half a tumbler of mdk or water j . . , , ,, , 

tK use of the above remedies for the prevention and treatment of syphilis— 
experLeuts of Kolle and Evers (1926) suggest that the 
fuirochiete of syuhdis can be out of reach of arp antiseptic apphod to Iho 
Sace m less tLu half an hour it follows that every mmnto a interval 
between exposure and the application of proplijlact.e measures diminishes 
tlm probabihty of the latter s success A good condom is the best preventive 
but Tt does not of course protect parts not imveied Also care must bo taken 
m removing a condom to prevent any of the secretion covering its exterior 
from contaminating the persons skin Paris not covered by the condoin 
should be disinfected in the same way as are all parts when a condom is not 
worn Indeed a good precaution when a condom is worn is to smear the 
worn nncrlp Tiarticularlv well with 33 per cent calomel ointment before 

rte mteroourse The simplest toilet after intercourse is to wash hands and then 
J o parts with soap and water soak weh with a 1 m 2 000 solution of mereurj 
and potassium iodide and then rub in tho calomel ointment mentioned above 
TliP ouestion of administration of anti syphilitic agents such as pemciilm 
,v nr pniral nrenaration is often raised I have always advised stronglv 
Samst such a course as it mav prevent the development of the chancre, but 
Grille infection which may remain latent for a long time and leave evervone 
^ frtnl S naradise After the dismfectant precautions mentioned above it is 
‘advisab e to have the blood tested at intervals for not less than three months 
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Theat,iei,t-/« early sypfiUs i question ivhicli has aroused miicli dis 
cussion IS whether or not to rel} only on penicillin The question seems to 
be answered b3 the facts that (n) the best forms of purely penieillin treatment 
hawe been followed by relapses m about 15 per cent of cases (h) Uie use of 
metallo therapy concurrently with penicillin has afi^orded significant j bettor 
results than has either form of treatment alone m the same doses (c) treat 
ment by penicillin is ^till m its infancy and the stake in syphilis is high so 
that a hedge is indicated n * * * 

For these reasons I adhere to mj \ ie« expressed n hen penicilim treatment 
began to be used m the treatment centres m tnghnd and W ales that a course 
of^nicillin should be supplemented b> treatment uith arsenic and bismuth 
but that in \iew of the high success of a course consisting of ten injections of 
neoarsphenamine concurrently with the same number of bismuth it seems 
justifiable to suspend treatment after giving one such course if a course of 
penicillin has also been given and the serum reactions are now negative the 
course to be pursued if they remain positive la discussed below This is m 
substitution for the minimum of four courses of arsenic and bismuth which 
m conformity wath the recommendations of the League of >.ations Committee 
of Experts on Syphilis etc I advocated before we had the help of penicillin 
Accordingly the treatment of a non pregnant adult Buffering from earl> 
sjphiUs which is advised here is (a) an intravenous injection of 0 4') gm 
neoarsphenamine and an intramuscular one of 0 3 gm bismuth o\> chloride 
(or equivalent preparation m a dose containing 0 24 gm bismuth metal) on the 
first daj (6) an injection under the fat of the gluteal region of COO 000 units 
of penicillin m the oil w ax suspension already described on each of the follow 
mg five days (c) 0 6 gra neoarsphenamine and 0 3 gm bismuth oxychloride 
on the seventh day [d) an injection of 600 000 units of penicillin on each of 
the following five days (e) a weekly injection of 0 6 gm neoarsphenamine and 
one of 0 3 gm bismuth oxychloride from the fifteentli to the sev enty eighth day 
In pregnancy as already mentioned there is a strong body of opinion 
that only penicillin need be given This may be sufficient to protect or to 
save the fcetus but if the treatment is started early m the pregnancy and the 
course of penicillin alone is insufficient to eradicate the mother b infection a 
relapse of the latter would involve a risk of infecting the feetus For this 
reason it vvould appear advisable to keep the mother under the influence of 
tceatment throughout the pregnancy On this principle and having regard, 
to the po<;sib]e oxytocic effect of penicillin indicating a cautious start the 
treatment recommended here is (a) 6 000 units of penicillin m w ater or saline 
every three hours for the first day (6) 10 000 units every three hours during 
the second day (r) one injection of 200 000 units in oil wax on the third 
day (d) one of 400 000 units in oil wax on the fourth to sixth day mclusiv e 
(e) one of 600 000 units in oil wax daily on the seventh to fourteenth day 
inclusive (/) a course of ten weekly mjections of 0 45 gm neoarsphenamine 
concurrently with the same number of 0 20 gm bismuth oxvchlonde (or 
equivalent containing 0 16 gm bismuth metal) 

The questions of further treatment after the above are discussed below 
In the above scheme the arsenical remedies recommended are neo 
arsphenamme and stabilarsan for the intravenous route and sulpharsphenamme 
tor deep subcutaneous or the intramuscular one The question arises ^Vhat 
j » mu *■ of oxophenarsme if a preparation of this class is sub 
stituted -tne question is not easy to answer because the two types of remedy 
have not been compared on parallel hues m the prolonged schemes of treat 
ment but on present evidence I should not feel justified in giving less than 
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0 14 gin o\ophenarsine (m two or more injections) in place of O' 6 gm neo- 
arsphenamine or similar remedy In this connection it has to be remembered 
that rapidity of excretion which may be an advantage in an intensive scheme, 
may bo a disadvantage in a prolonged one Thus there is a strong body of 
opinion that in proportion to its arsenical content, arsphenamine is a more 
efficient remedy because it is less rapidly excreted than neoarsphenamine 
On this principle, in the prolonged schemes neoarsphenamine and similar 
preparations have an ad\ antage over oxophenarsine unless the latter is given 
twice weeklj in place of neoarsphenammo once 

Obseriation of the. blood before and after the treatment is important If 
it IS negative a month after the end of one of the courses outlined above, and 
if the spinal fluid is also negative it is justifiable to withhold further treatment 
testing the blood every month for the first three months, every three months 
for the remainder of the year following suspension of the treatment and every 
four months during the second year If the blood is positive a month after 
the penicillin arsenic bismuth course, it may be difficult to decide whether to 
repeat the treatment or to continue only observation of the blood In favour 
of the latter course is the fact that in a high proportion of cases which have 
been thus observed the blood has become negative without further treatment 
In pregnancy the safe course appears to be to continue the treatment to term, 
to guard against infection of the f®tus , m other early cases help m the 
decision may be obtained from quantitative tests of the blood which are 
particularly indicated now that the routine treatment lasts a much shorter 
time than suffices m many cases to clear the blood of reagin If the tests 
show a considerable and progressive weakening of the reactions, it seems 
justifiable to watt, repeating the tests at short intervals , if the reactions 
show no weakening, or even increase m strength, repetition of the combined 

course of treatment IS indicated , « , , i. , 

On the question when and how often the spinal fluid should be examined 
omnions differ Personally, I think that if tlie blood reactions have been 
negative from the first or have been finally reversed by the end of the second 
course, it is sufficient to test it when it is decided to suspend the treatment 
and at the end of the two years’ period of observation which should follow 
completion of treatment If the blood reactions persist beyond the end of 
the second course, or if a relapse occurs it is always advisable to test the 
fluid earlier Against the practice of testing the fluid more frequently it must 
be said that lumbar puncture may be followed by headache of such seventy 
as to make the patient quite determined never to risk a repetition of the 

syphilis, i e after the third or fourth jear, the line of treatment 
ripnends verv much on the involvement of the viscera and/or nervous system, 
which should alwajs be carefully examined It is most important in these 
later cases to test the spinal fluid If this is negative, it is unhkely to become 
nositive or that the central nervous sj stem w ill become a^cted 
^ Vnv tertiarv svphihs affecting the external and supporting structures and 
forltentlyphilis^ m both cases when the ^ negative, the treat 

tor laiwu- recommended above for early cases, but it 

have to be continued far bejond this because m late syphilis 
Siost recko^v^th the fact of many foe. pmct.cally walled off from the 
one relatively inaccessible to remedies circulating therein 

general r tUg jjjood is positive a month after the termination of the 

For this reason, if blooa « ^ quantitative tests show a 

S— wel" .ea^fon,, .t would be good 
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practice to give a course of ten injections of bismuth in conjunction with 
potassium iodide by mouth — the latter to stimulate the removal of walls 
enclosing foci — and to repeat the penicillin arsenic bismuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide when to stop the treatment Many syphilologists will not treat 
these cases after the clinical signs have gone, maintaining that the treatment 
onlj gets on the patient’s nerves, and so forth I am sure that this view is 
mistaken Patients with latent syphilis who have not had any particular 
feeling of ill health often remark after the first or second course of treatment 
that they now feel better than they have done for years , it is as if an insidious 
depressor of health had been removed Moreo\er, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
by the quantitative serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions has shown no change for two or thiee 
courses and then advise continuation treatment at the rate of three courses 


m two years The treatment may not be necessary from the point of \iew 
of combating the syphilitic infection after the first few courses have been 
gi\en — there are plenty of people who have passed the allotted span and 
ha\e not had a gram of treatment — but, m the individual case, nobody can 
say whether this is so or not at the time the patient is under it, and the 
treatment is gi\ en as an insurance against insidious damage by the spirochete 
If the spinal fiuid ts positive, the treatment must be governed by its effect 
on the fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the penicillin arsenic-bismuth 
course outlined above it is reasonable to continue on the lines already 
described giving a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid shows no change after the bismuth and iodide 
course, the arsenical remedy m the next pemcilhn arsenic bismuth course may 
well be changed to tryparsamide Prior to embarking on this change, one 
must be assured of no contraindication in the eje grounds For an adult one 
starts with a dose of I gm tryparsamide dissolved in about 5 cc sterile 
water, which is given intravenouslj , the next w'eek the dose is increased to 
2 gm in 7 c c , and the week after that to 3 gm in 10 c c Seven more 
injections complete the course If any shimmering of the vision or other 
visual disturbance occurs, the tryparsamide treatment is stopped It maj be 
resumed cautiously (say with 0 5 gm ) when the v isual disturbance has 
disappeared If the second penicillin arsenic bismuth course is followed by 
no improvement in the fluid, one considers the institution of pyreto therapy, 
during which a further course of penicillin may be given with advantage 
1 robablj, the most effectiv e forms of pj reto therapy are by malarial inocula 
ion (ten paroxysms of fever being allowed if possible before intervention 
w i n quinine), by means of physical apparatus and by intravenous injections 
ol V accine for details of which other works should be consulted 

f treatment ol congenital syphihs~If the mother has been 

pregnancy, at least before the end of the fourth 
Iwoli;,,!! withhold treatment from the infant pending the 

dev elopment of signs of congenital syphilis In this positive serum reactions 
Hift blood are not diagnostic, but increasing strength of 

Die semmreact.OM i, an indication to start treatment 

^ 1 ® infant requires treatment, this should be given 

tii^ for early syphilis As regards dosage, the 

PTfrlifi^flirpn h^nrk^i^^ 80.000 umts Or more per kg, administered either m 
^ ^ ^ njections of 1,000 units per kg over a period of ten days. 
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or one injection (kil\ of cnlcmin penicillin m oil wax, 8,000 units per kg , for 
the same jienoil llie best arsenical component of the treatment is sulph 
nrspliennmine, 0 02 gin per kg infant, as it can bo given intramuscularly, 
and the dose of the bismuth compound should contain 0 004 gm bismuth 
metal {n't kg infant On these principles a course of treatment for an infant 
weighing 4 kg would be first daj, 0 08 gm sulplmrsphenamine and 0 2 c c 
of n to per cent suspension of bismuth o\>chloride {or a dose of another 
bismuth preparation containing 0 016 gm bismuth metal), both injections 
being given intmmusctilarlv . second to sixth dav inclusive, a daily injection 
of :t2,000 units i)cnicilhn in ono injection or in eight as shown above , seventh 
dav, repeat the siiljiharsphenammc and bismuth eightli to twelfth day 
inclusive, jx'pcat the jjonicilhn , fifteenth to sevent;^ eighth day inclusive, 
give a course of weeklv injections of sulplmrsphenamine and bismuth 

The further treatment should be regiilateil on the same principles as showTi 
above for enrlv s^plnlis 

In older children and adults the treatment is on the same principles as m 
later stages of acquired sv phihs 

L W Harrison 
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practice to goe a ootirse of ten injections of bismuth m conjunction ii.th 
potassium iodide b} mouth— the latter to stimulate the removal of nails 
^closing foci-and to repeat the penicillin arsenic bKmuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide nhen to stop the treatment Many sj'philologists n ill not treat 
these cases after the clinical signs ha\e gone, maintaining that the treatment 
on\\ gets on the patients ner\es and so forth I am sure that this view is 
mistaken Patients luth latent sjphilis who have not had any particular 
feeling of ill health often remark after the drst or second course of treatment 
that the\ now feel better than they have done for y ears , it is as if an insidious 
depressor of health had been remoied Moreover, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
b\ the quantitatue serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions has shown no change for two or three 
courses and then adiise continuation treatment at the rate of three courses 
jn two jears The treatment maj not be necessary from the point of \iew 
of combating the sjphihtic infection after the first few courses have been 
— tliere are plentj of people who have passed the allotted span and 
Inie not had a gram of treatment — but m the indindual case, nobody can 
whether this is so or not at the time the patient is under it and the 
treatment is gi\ en as an insurance against insidious damage by the spirochete 
If the spinal fluid is positive, the treatment must be governed bj its effect 
on the fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the penicillm arsenic bismuth 
cour«c outlined aboie it is reasonable to continue on the lines already 
descnbecl, giimg a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid shows no change after the bismuth and iodide 
course, the ar-enical remed> m the next penicillin arsenic bismuth course may 


well be changed to tr^parsamide Prior to embarking on this change, one 
must be awured of no contraindication in the eje grounds For an adult one 
starts with a dose of 1 gm trjparsamide dissol'ed in about 5 cc sterile 
water, wliicli is given intravenousl;j , the next week the dose is increased to 
2 gni in 7 cc, and the week after that to 3 gm in 10 o c Seven more 


injections complete the course If any shimmering of the vision or other 
visual disturbance occurs, the tr^parsamide treatment is stopped It may be 
resumed cnutiouslv {sa> with 0 5 gm ) when the visual disturbance has 
diHappcarcd If the second pemcillm arsenic bismuth course is followed by 
no improvement in the fluid, one considers the institution of pyreto therapy, 
during which a further course of penicillin may be given with advantage 
ProhaUK the mo<it effective forms of pjTeto therapy are hy malarial inocula 
tioiv (ten paroxysms of fever being allowed if possible before intervention 
witli (luinine), hy means of physical apparatus and b> intravenous injections 
of vneeme, for details of winch other works should be consulted 

Prevention and treatment of congenital syphilis— If the mother has been 
trcfitMl well from early in the pregnancy, at least before the end of the fourth 
month it IS justifiable to withhold treatment from tho infant pending the 
dtvclopmtnt of signs of congenital sypluUs In this positive serum reactions 
ot tiie new •bom infants blood nro not diagnostic, but increasing strength of 
the ivnim nnctums is an indication to start treatment 

If It IS dicidcd that the infant rc<iuires treatment, this should be given 
on the same principle as described for early syphilis As regards dosage, the 
total iHiucilbn may be B0,000 units or more per kg , administered either in 
eighty three hourly injections of 1,000 units per kg over a period of ten days, 
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or one injection daiU of cnlcmin penicillin m oil wa\ 8 000 units per kg for 
tlie Pinu jicnod Hie best nr^enicnl component of the treatment is sulph 
nr*«phcnftniine 0 0^ gm jxr kg iiifint as it cm bo gi\en mtrmuisoularij 
and the dose of the bismuth comitoiind nhoukl contain 0 004 gm bismuth 
inetnl j>er kg infant On the e principles a course of treatment for an infant 
weighing 4 kg would be first ila 3 0 OS gm sulpbarspbenam ne and 0 2 c c 
of a 10 ])cr cent susptnsion of bisnmtii oxjchloride (or a dose of another 
bismuth I reparation containing OOlf gm I ismuth metal) botli injections 
liemg gHcn intrnniuectdarh second to sixth da\ inclusive a dailj injection 
of L 000 units penicillin m one injection or in eight as shown above seventh 
da\ rejieat the Kulpimraplionnmme and bismuth eighth to twelfth day 
inclusive rrjieat the i>enici)Jjn fifteenth to aeventj -eighth daj mclusne 
give a course of weeklv injections < f siilpimrs] 1 enamine and bismuth 

The further treatment should be regiilateil on the same principles as shown 
alMive firenrh svphilis 

In older children and adults the treatment is on the same principles as in 
later stages c f acquired svpluhs 

L Harrison 
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practice to gi^e a course of ten injectaons of bismuth m conjunction uith 
potassium mdide bj mouth-the latter to stimulate the TeIno^al of walU 
enclosing foci— and to repeat the penicillin arsenic bismuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide uhen to stop the treatment Many syphilologists will not treat 
these cases after the clinical signs hare gone maintaining that the treatment 
onh gets on the patient s nerves and so forth I am sure that this view is 
mistaken Patients nith latent syphilis who have not had any particular 
feeling of ill health often remark after the first or second course of treatment 
that thev now feel better than thej har e done for y ears , it is as if an insidious 
depressor of health had been removed Moreor er, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
b\ the quantitative serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions has shown no change for two or three 
courses and then advtse continuation treatment at the rate of three courses 
m two \ears The treatment may not be necessary from the point of view 
of combating the sjphilitic infection after the first few courses have been 
gi^en — there are plentj of people who have passed the allotted span and 
have not had a grain of treatment— but, in the mdmdual case, nobody can 
saj whether this is so or not at the time the patient is under it and the 
treatment is given as an insurance against insidious damage by the spirochete 
If the spinal fluid is positive the treatment must be governed bj its effect 
on tne fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the pemcillin arsenic bismuth 
course outlined above it is reasonable to continue on the lines already 
described, giving a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid shows no change after the bismuth and iodide 
course, the arsenical remedj in the next penicillin arsenic bismuth course may 
well be changed to tr>’parsamide Prior to embarking on this change one 
must be assured of no contraindication m the eye grounds For an adult one 
starts w ith a dose of 1 gm trj parsamide dissolv ed in about 6 c c stenle 
water, which is given intravenously , the next week the dose is increased to 
2 gni in 7 c c , and the week after that to 3 gm m 10 c c Seven more 
injections complete the coui>>e If any shimmering of the vision or other 
visual disturbance occurs, the trj parsamide treatment is stopped It may be 
resumed cautiously (saj with 0 5 gm ) w hen the visual disturbance has 
disviipeired If the second penicillin arsenic bismuth course is followed by 
no improvement in the fluid one considers the institution of pyreto therapy, 
during which a further course of penicillin maj be given with advantage 
Probablv the most effective forms of pjveto therapj are bj malarial inocula 
tion (ten patoxjsms of fever being allowed if possible before intervention 
with quinine), bj means of physical apparatus and bv intravenous injections 
of vaccine, for details of which other works should be consulted 

Prevention and treatment of congenital syphilis— If the mother has been 
treated well from early m the pregnancy at least before the end of the fourth 
month, it IS justifiable to withhold treatment from the infant pending the 
(lev clopment of signs of congenital syphilis In this positive serum reactions 
ol t le new bom infant’s blood are not diagnostic, but increasing strength of 
the Mrum reactions is an indication to start treatment 

If It IS dccidod that the infant requires treatment, this should be given 
on the same principle as described for early syphilis As regards dosage the 
total penicillm may be 80 000 imits or more per kg , administered either m 
eighty three hourly injections of 1,000 units per kg ov er a penod of ten days, 
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or one injection dnilv of cnlcnim pcmcillm m oil wax S 000 units jier kg for 
tlie same jioriod llio host arsenical component of the treatment is siiljili 
arsi hcnamino 0 OJ gm per kg infant as it can ho gnen mtraimiscular!} 
and the dose of the hismuth cotn|)ound should contain 0 004 gm hismutli 
metal jkt kg infvnt On these principles a course of treatment for an infant 
neighing 4 kg would he first uaj 0 OS gm aulpliarsphenamme ami 0 2 c c 
of a 10 jKT cent PusjKUsion of bismuth oxjchlondc (or a dose of anotl or 
bismuth preparation containing 0 016 gm bismuth metal) both injections 
lieing gnen intraimiscularh M?cond to sixth da> inclusne a dail> injection 
of l_ 000 units {>enicillm m one injection or in ciglit as shown nbo\ e se\ enth 
da\ repeat the sulpharsphenamme and bismuth eighth to twelfth da\ 
iiicliisne njieat the pomcillm fifteenth to scicntj eighth daj iiiclusue 
gne a course of weekl\ injections of siilpliarsphcnammc and bismuth 

The further trestment should lie regulated on the same principles ns shown 
aboxoforearh sxpliilis 

In ol ler chil Iren nml adults the treatment is on the same principles as in 
lati r stages of acipiired h\ phihs 

L \V Harrison 
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CHAPTER LXXVIII 
gonorrhcea 


T he GONOCOCCUS— The gonococcus is a non-motilo Gram-negative 
diplococcus shaped like tuo kidneys with their notched sides m 
apposition Multiplying by division, the pairs of cocci are said to be 
surrounded by a capsule Each coccus of the mature organism measures 1 6 
by 0 8 /A (Bumra, 1885), but fixing and staining tend to cause shrinkage 
Debatable evidence exists that gonococci may vary by producing “ degenera- 
tion ’ forms incapable of reproduction and m staining properties During 
the early hours of infection and m the chronic stages most of the organisms 
are extracellular, but during the acute stage intracellular cocci preponderate 
and their grouping m the protoplasm of the polymorphonuclear cells is char- 
acteristic Formerly unbeheved, extracellular gonococci are just as typical 
and indicatue of infection as the intracellular ones Innumerable attempts 
to distmguish ^ arious types or strains of gonococci liav o had indifferent success 
The optimum cultural temperature is not always that of the body, 37® C , 
for some strains prefer the lower temperature of the urethra, 35® to 30® C 
Gonococci prefer a moist atmosphere %vith an increased CO 2 tension on special 
media, too numerous to mention here, with a pH 7 3 to 7 5 Generally the 
culture tubes or plates are incubated for forty-eight hours at 30® C , preferably 
m 10 per cent carbon dioxide 

Incub \TioN — The average time is four days , common limits vary from 
two to twenty-two days, but urethritis with an incubation period of more 
than twelve days is more likely to be non gonococcal, and this probability 
increases with each succeeding day Uncommon limits may be as short as 
tw elve hours and a few cases of o\ er three weeks arc on record The infection 
may he transferred during the incubation period before symptoms develop 
Vitality — ^Desiccation kills the gonococcus , any drying agent, c g the 
sun, a dry wind, heat from a fire or radiator, decontaminates as soon as the 
infected article is dry Wet towels, sheets, pyjamas, sponges, baths, etc , 
readily harbour infection, as moisture powerfully assists the organism to 
retain its vitality , hence the gonococcus bathed in tissue fluids is not easily 
eradicated The writer (1933) has proved that 114° F for forty minutes m 
the cervical canal fails, although it is destroyed at 104° F m tlie test tube 
Outside the tissues viability is poor, weak antiseptics and sodium oleate in 
soap lather are gonococcocidal 

Pathology — ^The columnar epithelium of the urethra and its glands is more 
susceptible to the gonococcus and its toxin than the squamous epithelium of 
the fossa naviculans and the transitional mucosa of the prostatic urethra 
The columnar cells destroyed by a gonorrheeal infection are replaced by 
flattened e^amous epitheUum, which is more resistant to subsequent in 
fections The fossa naviculans being a cal de-sac only \ in inside the meatus 
13 often a pe^istent site of infection despite its resistant structure 

Within a few hours of infection gonococci have passed between the columnar 
cells into the penlympliatic spaces and the speed of penetration is so rapid 
that within thirty six hours they are well into the deeper submucosal spaces 
(Pelouze, 1928) 
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TIie> ha\e nl«o begun to evtend beyond the original areas of implantation 
bj direct spread along the mucosa (Walker 1913) \\hicli is aggravated by 
c\ces.s of alcoliol and se\inl excitement The rapidlj multiplying organisms 
manufacture a most potent toxin so irritating that the epithelium is stripped 
from its bice b} the resulting tissue reaction together with an outpouring of 
scrum and pol\morphouuclear leucocytes 

The infection continues to spread to the other structures of the genito 
urinary tract not onh by direct continuity but also into the subepithelial 
conncctuo tissues along tfic capillary lymphatic spaces and lymphatics and 
occasionally directly into the blood stream via the capillary blood vessels 
Sometimes tlic process is so sexcre that a lymphangitis develoiis uith suppura 
tion of the adjacent lymphatic glands By these routes the mfection extends 
in the male to the prostate seminal vesicles and epididymes m the female 
to Bartholin s glands Skene a ducts vagina cervix cervical canal uterus 
Fallopian tubes oxanos and peritoneum and m both sexes to the bladder 
ureters kidneys and tiieir peixes The transitional epithelium of the bladder 
IS more resistant a general cystitis is uncommon for the mfection seldom 
spreads beyond the trigone The organisms and toxin have a predilection for 
cpitlielial tissue and endothelial lined caxities so that joints synovial sheaths 
tunica xaginalis peritoneum pleura heart etc may be involved 

As the inflammation m the urethra and its glands subsides soft and then 
hard mfiUrations may form with accompanying Joss of elasticity through 
degeneration and fibrosis of cells This may result m stricture formation 
along the urethra and fibrosed or even keratinized nodules at the sites of 
destroyed follicles m the urethra or m the glandular tissue of the prostate and 
seminal xcsiclcs 

Prophylaxis — Condoms of superior quality carefully used afford the most 
efficient protection Immeiliatcly after intercourse chemical prophylaxis 
properly carried out by a sober man is effective m about 00 per cent of oases 
After micturition the external genitalia thighs and pubic region should be 
xxasiied thoroughly xxith soap and water or mercury perchlonde 1ml 000 
niul the urethra irrigated with a non irritating solution such as potassium 
permanganate i m 3 000 or mdd silver protemate 10 per cent (cargentos 
solargcntum) or silver protemate 1 per cent (protargol argyrol) may be 
held in the urethra for five minutes 

If within four hours of exposure all parts should be muncted with 30 per 
cent calomel ointment and Imt or gauze wrapped around the genitalia to 
protect the clothing If later than twelve hours it is advisable to irrigate 
with potassium permanganate 1 m 3 000 twice or thrice daily for two three 
or more days In women m addition to the above the cervix cervical canal 
and vaginal fomices should be painted throi^h a speculum with tmeture of 
iodine gentian violet or bnght green In addition sulphadiazine should be 
given prophylactically Joses (1942) prescribed 3 gm of sulphathiazole at 
breakfast 2 gm at noon and 1 gm m the evenmg of the day following ex 
posuro to 350 seamen none of whom developed gonorrheea or chancroid 
Osgood (1941) adx ocates sulphathiazole powder (10 to 20 per cent ) suspended 
in a water soluble lubricating jelly for local application 

gonorrhoea in the male 

Acute stage— A cute antekior urethritis— A 
by an imcomfortablc irritation m the 
Ihen a sensation of heat m the ^ 
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T he gonococcus — T he gonococcus is a non motile Gram-negative 
diplococcus, shaped like two kidncjs with their notched sides m 
apposition Multiply mg bj dnision the pairs of cocci are said to be 
surrounded bj a capsule Each coccus of the mature organism measures 1 6 
0 8 fL (Bunim, 1885) but fixing and staining tend to cause shnnkage 
Debatable e\idence exists that gonococci may vary by producing “ degenera 
tion ” forms incapable of repr^uction and in staining properties During 
the earlj hours of infection, and m the chronic stages most of the organisms 
are extracellular, but during the acute stage intracellular cocci preponderate 
and their grouping in the protoplasm of the poI> morphonuclear cells is char- 
acteristic Formerly unbeheied, extracellular gonococci are just as typical 
and mdicatne of infection as the intracellular ones Innumerable attempts 
to distinguish \ anous tj pes or strains of gonococci have had indifferent success 
The optimum cultural temperature is not always that of the body, 37® C , 
for some strains prefer the lower temperature of the urethra 35® to 30® C 
Gonococci prefer a moist atmosphere with an increased COg tension on special 
meiln, too numerous to mention here, with a pH 7 3 to 7 5 Generally the 
culture tubes or plates are incubated for forty eight hours at 36® C preferably 
m 10 per cent carbon dioxide 

Incur \TioN — The average time is four days , common limits vary from 
two to twenty two days, but urethntis with an incubation ^riod of more 
than twclie days is more likely to be nongonococcal, and this probability 
increases with each succeeding day Uncommon limits may be as short as 
tw eUo hours and a few cases of oier three weeks are on record The infection 
may be transferred during the incubation penod before symptoms develop 
ViTALiT\ — Desiccation Kills the gonococcus, any drying agent, ej the 
sun, a dry wind heat from a fire or radiator, decontaminates as soon as tlie 
infected article is dry Wet towels sheets, py'jamas sponges, baths, etc , 
readily liarhour infection, as moisture powerfully assists the organism to 
retain its Mtality , lienee the gonococcus bathed in tissue fluids is not easily 
eradicated The writer (1933) lias proved that 114° K for forty minutes in 
tlie cervical canal fails although it is destroyed at 104° F in the test-tube 
Outside the tissues viability is poor, weak antiseptics and sodium oleatc in 
soap lather arc gonococcocidal 

Pathology The columnar epithelium of the urethra and its glands is more 
smcqilible to tlic gonococcus and its toxin than the squamous epithelium of 
Oie fossa naviculans and the transitional mucosa of the prostatic urethra 
The columnar cells destroved by a gonorrhceal infection are replaced by 
UaUencU ^uamous epithelium, which is more resistant to subsequent in- 
iecticms i Uc fossa nav icuhns being a cul de sac only J in inside the meatus 
IS ofttn a pereislcnt site of infection despite its resistant stnicturo 
II " infection gonococci Imv e passed betw cen the columnar 

cells into the jwriljmphatic spaces and the speed of penetration is so rapid 
that wuhm thirty kix hours they arc well into the deeper submucosal spaces 
(Ptloure, ^ ‘ 
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Thej lia\e also begun to extend bejond the original areas of implantation 
by direct spread along the mucosa (Walker, 1913), which is aggra%ated by 
excess of alcohol and sexual excitement The rapidly multiplying organisms 
manufacture a most potent toxin, so irritating that the epithelium is stripped 
from its base by the resulting tissue reaction together witii an outpouring of 
serum and polymorphonuclear leucocytes 

The infection contmues to spread to the otlicr structures of the genito- 
urinary tract not only by direct continuity but also into tlie subepithehal 
connective tissues along the capillary lymphatic spaces and lymphatics, and 
occasionally directlj into the blood stream via the capillary blood vessels 
Sometimes the process is so severe that a lymphangitis develops with suppura- 
tion of the adjacent Ijmphatic glands By these routes the mfection extends 
in the male to the prostate, semmal vesicles, and epididymes , in the female 
to Bartholin s glands Skene s ducts, vagina, cervix, cervical canal, uterus, 
Fallopian tubes, oa aries and peritoneum , and in both sexes to the bladder, 
ureters kidneys and their pelves The transitional epithehum of the bladder 
is more resistant , a general cjstitis is uncommon, for the mfection seldom 
spreads bej ond the trigone The organisms and toxin have a predilection for 
epithelial tissue and endothelial bncd cavities so that joints, synovial sheaths, 
tunica vaginalis, peritoneum, pleura, heart etc , may be involved 

As the inflammation m the urethra and its glands subsides, soft and then 
hard infiltrations may form with accompanying loss of elasticity through 
degeneration and fibrosis of cells This may result in stricture formation 
along the urethra and fibrosed, or even keratinized, nodules at the sites of 
destroyed follicles ui the urethra or in the glandular tissue of the prostate and 
semmal V esicles , . 

Prophylaxis— Condoms of superior quahty, carefully used, afford the most 
efficient protection Immediately after intercourse chemical prophylaxis, 
properly carried out by a sober man, is effective m about 90 per cent of cases 
After micturition the external genitalia, thighs and pubic region should be 
washed thoroughly with soap and water or mercury perchlonde 1 in 1,000, 
and the urethra imgated with a non-imtatmg solution such as potassium 
nermancanate 1 m 3,000, or mild silver proteinate 10 per cent (cargentos. 
solargentum) , or silver protemate 1 per cent (protargol, argyrol) may be 

held in the urethra for five minutes „ , , , , ^ , 

If inthin four hours of exposure all parts should be inuncted with 30 per 
opnt calomel ointment and lint or gauze wrapped around the genitalia to 
nrotect the clothing If later than twelve hours it is advisable to irrigate 
tvith uotassium permanganate 1 m 3,000, twice or thnce daily for two, three 

more davs In women, m addition to the above, the cervix, cervical canal 
and vaomal fomices should be pamled thro.^h a speeulum n.tl, tmcture of 
Sine gentian T.olet or bright green In addition, sulphadiasme should be 
Livm pfophylaotieally Joses (1942) prescribed 3 gm of sulpliathiazole at 
&akfast 2 gm at noon, and I gm in the evening of the day follonmg es- 
tl i„ ISO seamen, none of irliom developed gonorrhcoa or chancroid 
Cm! (°941) advocates snlphatlnazolo ponder (10 to 20 per cent ) suspended 
,n I M atOT-soluble lubricating jelly for local application 

GONORRHtEA IN THE MALE 

Th^aSsaton “ beat m the perns, shglit djsnria and the appearance of a 
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They have alvo begun to extend beyond the original areas of implantation 
bv dirert spreal along the mueosa (Walker, 1913) vvhieli is aggravated by 
excess of alcohi I and sexual excitement The rapid'y multiplying “rg™™* 
manufacture a most potent toxin, so nritating tliat the epithelium is stripped 
from its base by the resulting tissue reaction together with an outpouring of 

serum and polymorphonuclear leucocytes 

The infection continues to spread to the other structures of the genito- 
urinarv tract not only by direct continuity but also into the subepitlielial 
connectue tissues along the capillary lymphatic spaces and lymphatics and 
occasionally directly mto the blood stream via the capillary blood vessels 
Sometimes the process is so severe that a lymphangitis develops with suppura 
tion of the adjacent lymphatic glands By these routes the infection extends 
m the male to the prostate seminal vesicles and epididymes , m the female 
to Bartholin s glands Skene s ducts vagina, cervix, cervical canal, uterus, 
Fallopian tubes ovaries and peritoneum and m both sexes to the bladder, 
uretera kidneys and their pelves The transitional epithelium of the bladder 
is more resistant a general cystitis is uncommon for the infection seldom 
spreads beyond the trigone The organisms and toxin have a predilection for 
epithelial tissue and endothelial lined cavities so that joints, synovial sheaths, 
tunica vaginalis peritoneum pleura heart etc , may be involved 

As the inflammation m the urethra and its glands subsides, soft and then 
hard infiltrations may form with accompanymg loss of elasticity through 
deceneration and fibrosis of cells This may result m stricture formation 
alone the urethra and fibrosed, or e\en keratmized nodules at the sites of 
destroyed follicles in the urethra or m the glandular tissue of the prostate and 
seminal x esicles , _ ~ . 

Prophylaxis— Condoms of superior quality carefully used, afford the most 
efficient protection Immediately after intercourse chemical prophylaxis, 
nroperlv carried out by a sober man is effective m about 00 per cent of cases 
After inictuntion the external genitalia, thighs and pubic region should be 
washed thoroughly xvith soap and water or mercury perchloride 1 m 1,000. 
and the urethra irrigated xvith a non imtatmg solution such as potassium 
permanganate 1 m 3,000, or mild silver protemate 10 per cent (cargentos, 
solargentum) , or silver protemate 1 per cent (protargol, argyrol) may be 
held in the urethra for five ramutes * u u , 

If within four hours of exposure all parte should be muncted with 30 ner 
cent calomel ointment and lint or gai^e wrapped around the genitalia to 
nrotect the clothmg If later than twelve hours it is advisable to irncr. “ 
with potassium permanganate 1 m 3 000, twnc^r thrice daily for two three 
or more days In women, m addition to the atove, the cervix cerMcal caS 
and vagmal fornices should be pamted tHrough a specidura with tincture .f 
mdme, gentian violet or bright green In addition sulphadiazme shoulci be 
eiven prophylactically Joses (1942) prescribed 3 gm of sulphathiazole S 
Lakfast, 2 gm at noon and 1 gm in the evening of the day foUowini 
“ «(Pimen none of whom developed gonorrheea or 

Osgood (1941) advocates sulphatlii^ole powder (10 to 20 per cent ) suspended 
m T w ater soluble lubricating jelly for local application «Pended 


CONORRHIEA IN THE MALE 

Then a sensation of heat m the perns, j e appearance of a 
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thin creamv mucoid discharge at the meatal lips, which look reddened and 
e\erted Within twentj-four hours the increasing discharge becomes thicker 
\ ellow ish and purulent and micturition more painful Only in. the minority 
of cases w here the local tissue reaction is acute, is pam experienced In recent 
sears dssuna is less sesere than formerly, symptoms and tissue-reaction are 
less marked and the infection being more insidious, tends to be more persistent 
The "Ians penis becomes congested, swollen and cedematous, frequency of 
micturition is more urgent, the genitaha feel tumescent and heated, -while 
distressing erections knoivn as “ ehordee ” occur particularly at night The 
patient looks ill and an«mic, has rheumatic pams around the pelvis and m tlie 
limbs headache pyrexia to 100° F , and passes thick, cloudy urine After 
file to ten days the attack abates, the discharge lessens, thins and whitens, 
and tlie local inflammatory signs subside Later the discharge becomes slight, 
water> and intermittent, and only a “ morning drop " may be seen 

Acute posterior urethritis — The posterior urethra is affected in 60 per 
cent of patients Symptoms may be negligible in mild cases, or the onset 
maj be signalled bj increased frequency, especially nocturia, a feelmg of 
congestion, heaiiness, and pam m the perineum, an exacerbation of erections, 
pun and blood at the end of micturition, and backache 

Subacute stage — If the patient is fortunate, the discharge ceases withm a 
fortnight , the mucosa recovers and the urine clears, but it still contains pus 
thread's from infected follicles 

Chronic stage — The infection is considered chronic if it is not cured within 
a month , the anterior and posterior urethra, vesicles and prostate must be 
thoroughly investigated to determine the exact location of the persisting foci, 
wluclv may be situated in Littre's glands Cowper s glands the prostate, or 
the tesicles Prolonged irrigation with concentrated solutions or excessive 
caustic instillations, may have caused a chemical urethritis, or unskilful 
instrumentation may haie traumatized the urethra Vesiculitis (60 per cent ) 
IS the common cause of chronicity, prostatitis only m about 30 per cent 

Most cases complain of a slight watery or whitish discharge, visible only 
in the mornings (morning gleet), with pus threads m the urme These signs 
nm\ be absent for several days at a time and then recur at mtervals Some 
tunes a gumming of the meatal lips on awakening may be the only indication 
of n ■> milcait infection 

Diagnosis — To determine wliethcr an anterior or posterior urethritis exists, 
or both are present, the urme should be held for several hours Then the 


anterior urethra is washed out thoroughly with mercury oxycyanide 1 m 5,000, 
and the urme ^olded If it js hazy and contains pus threads, the posterior 
urethra is infected It is probably free of infection if the urine is clear and 
has no pus or threads Thomson s two-glass examination provides a rough 
test of this The patient is told to pass the first half of his urine mto one 
glav'j and the rest into a second glass If the first glass is cloudy with pus or 
contains threads, and the contents of the second glass are clear and without 
threads the jiosterior urethra is probably free and the infection restricted to 
the anterior urethra Tins test is not mfaUiblc, for the products of a mild 
posUnor urethritis may be washed into the first glass, lea\ing a clear urine 
III the second Doth divisions of the urethra are involved if both glasses 
eontain pathological elements 

KvAMivvrios or the prostate am> sfviinal vesicles — ^Thesc organs 
may >e infected although both glosses contain normal urine With a rubber 
CO on the first nngtr m the rectum and the patient m tlio knee-elbow position 
or leaning over a coucli, with foes turned inwards, first the vesicles and then 
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the prostate are palpated and massaged nhile the free liand pressing on tJie 
perineum forces these organs agamst the exammmg finger This expresses 
the contents of tlie vesicles by massaging them downwards and towards the 
mid line the secretion at the meatus previously cleansed with ether or 
alcohol which evaporates quicklj is transferred to a culture or glass slide 
similarly the prostatic contents are collected The naked ej e can differentiate 
the vesicular from the prostatic secretion normally the former is thick 
viscid and greyish jellow the latter is thin whitish and opalescent In 
these secretions 6 to 8 pus cells per xV field are normal any number above 
that IS considered pathological The significance of pus cells depends not so 
much on their number as on the state of the patient at the time of examma 
tion but little reliance can be placed upon the presence or absence of pus 
cells m prostatic secretions in determining whether a gonococcal infection 
IS present 

ExAJirvATiON OP A CHRONIC ANTERIOR URETHRITIS — If the above tests 
show that the posterior urethra vesicles and prostate are not mvolved soft 
and hard laSItrations infected follicles and strictures in the anterior uretlira 
must be investigated and treated with sounds acorn tipped bougies and the 
urethroscope 

Appeara>ces of the urine — In acute gonorrhcca the urine is hazy at 
first It then becomes acid turbid and full of small irregular pus shreds from 
the inflamed mucosa As the infection abates the unne clears except for 
numerous small w hite tortuous threads of pus from infected Lifctre s follicles 
and larger shreds of mucopus from Moi^agni s crypts Gradually these be 
come fewer contain less pus and more mucus and so tend to remain longer 
in suspension before they smk Pus threads are heavy and sink and mdicate 
an active condition Iklucus shreds are light and float and come from sites 
of a more chronic process In chrome gonorrheea the unne is full of small 
fine shreds white pin point specks and comma shaped threads in chronic 
posterior urethritis Larger thick coarse ones are seen if an abscess is drammg 
Chronic prostatitis is indicated sometimes only after massage b} small pin 
point specks of pus hook shaped shreds of mucopus and comma threads 
from the prostatic ducts In chronic vesiculitis the unne after massage 
contains a large amount of debris long stnngy mucopurulent worm like casts 
and large grey casts from the vesicular walls Somehai ea core of pus attached 
to the end of a shred or cast of mucopus (these may also come from a chronic 
cowpentis or large folhcle anywhere along the urethra) ^^ith increasing 
chronicity oval tapioca like casts or smaller sago bodies or small sugar granules 
are seen 

Urethkoscopic appearances — In the male the normal anterior vrethra 
vanes in shape and colour and considerable experience is necessary to detect 
small abnormalities Stn^ radiating from the lumen of the urethra divide 
the bright red mucosa into folds which glisten with a clear alkaline mucoid 
secretion from Littre s glands Most of these ducts to 1 mm m diameter 
and 1 mm to 2 cm in length) open m a double row along the roof and are not 
easily detected as they do not protrude above the level of the surroimding 
mucous membrane 

The crypts of Morgagni mostly in the roof are horseshoe or crescentic 
shaped fo4* with their openings directed towards the meatus Cowpers 
ducts open mto mucosal folds in the floor of the bulbous urethra 

The normal posterior urethra contains the verumontanum, a pmk hump 
1 to 2 mm broad which runs along the floor of the urethra for 8 to 14 mm 
witli the orifice of the sinus poculans on its summit Antenorlj it tapers into 
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blue 1 per cent and zmc sulphanilate 5 per cent , soothe a painful urethra 
ilercuxochrome 1 per cent protaigol 1 m 1,000, silver nitrate 1 m 10,000, 
zmc permanganate 1 m 8,000 zmc sulphocarbolate 5 per cent , aeriHavme 
1 m 5,000 argyrol 1 in 1 000, are useful m selected cases after the initial in- 
flammation has subsided 

Drugs— Penicillin and the sulphonamides have reduced the lengtli ol 
treatment mostly to a matter of days instead of the weeks and months previously 
required 

PENICILUM 

Penicillin being the most potent agent against gonorrhoea, is the first 
choice before other lines of treatment If unobtainable one of the sulphona- 
mides, preferably sulphadiazme, should be given , but penicillin should be 
administered to sulphonamide resistant cases (whose numbers seem to be 
increasing) as soon as failure to respond to one course of the drug is recognized 

As with the sulphonamides penieiUin-resistant strains of gonococci do 
occur Should this be so, combined penicillin and sulphonamide treatment 
IS advantageous 

In wtro, the gonococcus is the most susceptible of the pathogenic bacteria 
to penicillin Even most sulphonamide-resistant strains of gonococcus are 
destroyed in 1-200 000 dilution of penicilhn, but some require 1-32,000 
dilution before they are inhibited (Abrahams) Cultural tests by Herrell 
showed that visible organisms of sulphonamide resistant strains are absent 
after four hours’ contact 

In vtvo, this non toxic antibiotic agent has revolutionized treatment and 
should be used whenever available, as it is equally effective both in acute 
and chronic gonorrhoea The infection can be rapidly controlled e\cn after 
it has existed for many months Sulphonamide resistant and those who are 
bypeisensitn e to sulplionamides, especially those with metastatic symptorob 
m both sexes, including pregnant women and children with vulvo vaginitis 
respond well Both untreated and sulphonamide-resistant patients do not 
appear to differ in their response to penicillin It produces no toxic effects 
even in doses far exceeding those reqiured for therapeutic purposes, and is 
not contraindicated either by pregnancy or by a concurrent infection with 
Trichomonas Vaginalis 

Owing to its high degree of solubility, it readily reaches the in% ohed tissues 
and effects a higher percentage of cures more speedily and with more certainty 
than the sulphonamides Mildly estimated over 80 per cent successful 
results aio obtained When 120 sulphonamide-resistant cases were treated 
by Keefer with penicillin, 125 became symptomless and bactenologically 
negatiie withm nine to forty-eight hours The first negative cultures were 
obtained within seventeen to forty-eight hours, and twenty-four-hour urines 
showed that between one-third and one-half of the penicillin was excreted 
through the unnary system 

The potenej of the various preparations of penicillin vanes considerably 
anti penicillin resistant strains of gonococci are increasing Therefore, higher 
rather than lower doses should be used to avoid penicillin resistance and to 
reduce the incidence of gonococcal earners 

^rfmmis/rahon— Only 10 to 26 per cent of penicillin is found in the urine 
alter oral administration, 33 per cent after intramuscular injections of 
penicillin in beeswax, and 65 to 80 per cent after intramuscular injections of 
aqueous pcnicmm A cure by the oral route is uncertain and requires three 
to SIX times the intramuscular dosage Concentration of aqueous pemcillm 
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can be raamtained by multiple mtramiiscular doses throughout the daj or 
by more conienientJj giimg onlj one or two injections per diem of a 
preparation with oil or beeswax which retards absorption and jet maintains 
a prolonged concentration of the drug There is no significant difference in 
the results obtained by these two methods 

The intramuscular or deep subcutaneous route is the best (Fleming) as it 
maintains the penicillin content of the blood rather longer than intr^enous 
injection After an intramuscular injection the penicillin content of the 
blood IS at Its height in about six minutes so little time is gamed bj the intra 
\enous route Gluteal injections cause less pain than those into the deltoid 
or triceps 

Dosage — In acute gonorrhcea a total of at least 300 000 units and pre 
ferablj 500 000 units should be given within twentj four hours The scheme 
commonly emplojed if the aqueous solution is used is to give five injections 
of 60 000 to 100 000 units at two hourlj intervals If a delajed action 
preparation is used the total dose of 300 000 to 500 000 units in beeswa\ or 
oil can be given m one injection or the dose can be divided with advantage 
into two injections with a ten hour interval 

Using penicillin G the commercial preparation m general use the irnta 
tion discharge and frequency disappear in two or three days in 80 per cent 
of cases Better results maj be obtained with penicillin \ which is more 
potent to the gonococcus than penicillin G 

If gonococci persist m the smears on the second daj the injections of 
pemcillm should be repeated at once In these refractor) cases sulphadiazme 
or siilphathiazole maj be combined advantageously with penicffhn A possible 
sjnergistic action between it and the sulphonamides raises the cure rate about 
5 per cent 

Later and more chronic types especially those with metastatic complica 
tions require larger and more prolonged dosage In vesiculitis and prostatitis 
to ensure satisfactory results it is advisable to promote adequate drainage bj 
rectal massage before penicillin or a sulphonamide is administered As 
prolonged dosage is required 300 000 to 500 000 units in beeswax or oil daiJj 
for a week at a time should be gi\en together with the requisite adjuvant 
treatment It maj he necessary to repeat such courses of therapj at v arying 
intervals especiallj in those chrome cases of vesiculitis and prostatitis with 
indifferent drainage 

In chronic gonococcal arthritis (even in those difficult sulphonamide 
resistant cases in winch although the clinical picture is typical and the 
gonococcal fixation reaction of the blood serum is positive the smears and 
cultures are persistently negative) larger doses than usual 100 000 units 
daily for four daj s have been successful An arthritis of the w rist w ith earlj 
destruction of the joint responded so weD to fort) eight hours treatment vvith 
penicillin that the joint functioned normally 

Arthritis maj be treated locajlj Dawson and Hobby injected 10 000 units 
daily for three davs into the knee joint all evidence of the infection hav mg 
subsided the patient was discharged on the fifth daj 

Similarly females respond as readilj as males including those with 
endometritis and salpingitis and children with vulvo vaginitis In the latter 
a single injection of 100 000 units is adequate m most cases but most women 
require a higher dosage (500 000 umts at least) than men Severe or comph 
cated cases should be gn en 500 000 units dailj for fiv e or si\ davs in siicccasion 
Soi^PiioxAviiDES should be given as soon as the diagnosis is established 
postponement of administration of the drug until immumtj is raised by 
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vaccines etc increases the nsk of coraphcatzons and relapse has no 

advantages and jeopardizes a successful result A full dosage must be given 
Small insufficient doses render cases more resistant to subsequent treatment 
bv deVelopm<^ sulphonamide resistant (apart from born resistant) gonococci 
Felke (1938) Herrold (1938) Levaditi and Vaisman (1938) have reported 
gonococcal strains resistant to sulphanilamide, and Westphal, Charles and 
Carpenter (1940) developed strams resistant to sulphapyridine The dosage 
generally used in ambulatorj cases is about 4 gm daily for four to seven days 
after an initial dose of 2 to 3 gm to obtain the maximum concentration in the 
serum as quickly as possible tJnfortunately, the sulphonamides, even when 
thev fail to cure, raise false optimism by abating symptoms and relieving pain 
and a belief that a cure is almost within grasp if administration is continued 
The drug which acts m the tissues and not m the excretion products eliminated 
m the urine (Nesbit, 1940), should not be given for more than ten to fourteen 
dajs at a time prolonged action reduces the patient’s resistance and increases 
the number of gonococcal earners If one course of a sulphonamide is un- 
successful, a subsequent course of the same drug is also likely to fail , penicillin 
or a different sulphonamide should be exhibited, but if a second course :s 
necessary, a rest period of seven to ten days should intervene between the 
courses to lessen the risk of agranulocytosis Alkaline mixtures should be 
prescribed simultaneously to prevent crystallization m the urinary tract , 
sulphathiazole is t\v ice as soluble m alkaline as in acid urine, and the bacterio- 
static activity of the sulphonamides is augmented 

All the sulphonamides are toxic m varying degree causing nausea, vomiting, 
skin rashes kidney obstruction and agranulocytosis These effects may be 
minimized by a large fluid intake keeping the urine alkaline, preventing 
ojanosis b> methylene blue 2 gr to each 0 5 gm of sulphonamide or by 10 o c 
of 1 per cent solution of methylene blue intravenously, and by reducing the 
proteins and increasing the carbohydrates m the diet Uncommonly, an 
alkaline urine fails to prevent crystalluria , after twelve hours of anuria, the 
“ inductothecm may be applied to the loins, but if ineffective, cystoscopy 
and ureteric catheterization should be performed 

Sulphanilamide is the least effective of the sulphonamides and the most 
prolific m producing gonococcal “ earners ’ At first, cure rates up to 90 per 
cent were claimed, but it is now generally recognized that a more correct 
estimate is only 25 to 40 per cent of cases Sulphapyridme, sulphathiazole, 
and sulphadiazine give higher cure rates than sulphanilamide, but in some 
areas as high as 25 per cent of cases may have an inborn resistance to sul 
phonamules 


Sulphadiazine gives a higher percentage of cures than the other sulphona- 
inides and is less toxic Mild reactions leucopcema and hsematuria, with the 
occasional passage of sulphadiazine concretions occur if fluids are restricted, 
but the minor reactions — nausea, vomiting, cyanosis, dizziness, depression and 
Jieadacltes, common with other sulphonamides — are rare 

1.1 Tow sky and Ins coliaborators (1942) state that sulphadiazine causes 
tiie prostatic fluid to become free from living gonococci sooner than am of 
the other sulphonamides, and the comparative results issued by the American 
^olsserIan Mcdicil Society and the US Public Health Service under their 
CO operative phn of pooling the reports from a group of clinics show that 
Bulphndiazino, being more effectiv e therapeutically and less toxic than sulpha- 
thiazolc, IS tlie clnig of choice ^ r 

Ihc following sulphonamide treatment for acute gonorrheea is used for 
ambulatorj patients at St Thomas’s Hospital, when penicillin is not guen 
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Sulphadiazine as its low to-acity permits a high dosage over a 
short penod and it is more effective than any of the other sulphonamides 
i)o5a5fe— Immediatel 3 diagnosis is established an initial dose of 2 gm 
followed by 4 gm (8 tablets) daily for five to seven days according to the 
phjsique of the pitient the first two tablets per diem after breakfast and the 
last tablet just before retiring at night while the remaimng tablets are taken 
singl 3 and spaced throughout the day each tablet being crushed between the 
teeth or taken in milk if possible Siiiiultaneousl 3 the unne is kept alkaline 
b 3 potassium citrate 35 gr tds with tincture of hyosc 3 amus at discretion 
and the av oidance of constipation by aperients 

Intolerance — The tablets should be stopp^ immediatel 3 and fluid intake 
pushed if haimatuna and pain in the renal angle suggest ci^stafluna or a 
chronic nephritis aggravated by the drug Three thousand patients have 
ingested 100 000 tablets of sulphadjazine without the occurrence of a single 
example of anuria and only two transient cases of haematuria 

Irrigations — Once or twice daily vvarm potassium permanganate 1 in 
8 000 for the first seven da 3 ^ and I in 6 000 for the second seven days the 
irngations to be given for at least ten days irrespective of when the discharge 
ceases 

Fluid intake — Eight to ten pints of tea or water per diem for ten days 
Diet — Preferabl 3 increased carboh 3 drates and less proteins Eggs 
onions aspirin phenacetin are not contraindicated 

Rest — Preferably bed for the first few da 3 s but this is not essential 
Smoktvg — Should he restricted and stopped if dizziness occurs 
Trbatvient of subacute covopeikea — ^Tbe urethra should be irrigated 
dail) and massaged once or twice •weekl 3 for a fortnight while it is dilated b} 
two or three metal sounds (Chamere 10 22) This opens the ducts of the 
infected follicles assists drainage blood supply and the absorption of soft 
mfiltrations 

In skilled hands Kollmanns straight anterior flushing dilator twice a 
week 13 more efficient dilatation from 22 to 45 Chamere is showm on a dial 
and the expansion of the blades is regulated by slmvly screwing the Iiandle 
to the point of discomfort (Chamere 30 35) If this is exceeded a ruptured 
mucous membrane ma 3 cause haemorrhage and pain Two pints of mercury 
ox 3 C 3 anide 1 m 5 000 are passed from a reservoir through the instrument m 
the urethra to a bcjwl between the legs of the recumbent patient The instrii 
lueiit is withdrawn while the solution is still flowing and without completelj 
closing the blades so that the mucosa is not nipped To pass instruments 
soon after an imgation with potassium permanganate is difficult and should 
not be attempted Owing to its astringent action the mucosa is liable to be 
injured or tom Dail 3 irrigations with potassium permanganate should be 
continued but it is too astringent to use through this instrument 

Treatment of chronic coNOBRHtEA — Treatment of chrome lesicuhfts 
and prostatitis — Empt 3 mg the inflammatory products m these organs is most 
effectively accomplished by regular massage per rectum two or three times 
weekl 3 for about SIX w eeks AH other adjuvant forms of treatment including 
penieihin and the sulphonamides may fail unless drainage is estabh'^hed 
Parallel strokes of the finger beginning at the tip of the v esicle are made 
gently and firml 3 but without force downwards towards the mid line covering 
the vesicular and prostatic areas on both sides Tiie bladder is emptied after 
each massage and the whole urethra irrigated with a mild antiseptic solution 
or an instillation injected tlirough an Ultzmann s syTinge of 2 to 3 c c of 
gl 3 cerine and ichth} ol 10 per cent mercurochrome 1 in 1 000 silver nitrate 
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the jnflammation except in sexere cases, when a dorsal slit may be necessary 
to reliexc the tension of tlie paraphimosis on the glans and to procure free 
drainage Mild iiarapliimosis can be reduced by pressure of the thumbs on 
the glans while the fingers simultaneously pull the prepuce forward 

P\RA-UnETIlRXL VXD PERIURETIIRVL (XXSONITIS) DUCT IXFECTIOX — 
Occurring about the second week with dysuna and difficulty m micturition 
the swelling reciuires hot antiseptic batlis and if fluctuation occurs, aspiration 
to pre\ ent the formation of a fistula A large abscess should be incised 



Siibnciite Bonoirbwa an*! tvonilw (Periurethral 
abWOT to left of frenum ) 


T ittritis— Littre’s glands, being tortuous and pointing from or towards 
II, p meatus or at right angles to the urethra, are admirable foci for gonococci 
and the frequent cause of relapse Irrigating fluids, antiseptic instillations 
and application, through the urethroscope of fto cauteiy or caustics such 
arfiised silver nitrate or iodized phenol, reach the bottom of the follicles 
,tli ilifficultv In the early stage, but not until the discharge and the haze 
t ie urine have disappeared, drainage from the glands should be promoted 
fiUtIv bv dilatation of the urethra with anterior straight metal sounds and 
laler\vith Kollraann's straight flushing dilator The passage of these instru 
ments also prevents soft and hard infiltrations and the subsequent formation 
S' Strictures Fmallv, when only two or three infected follicles remain, these 
SsV be destroved by cauterization or caustics through the urethroscope 

The meatus is the narrowest part of the urethra, and MniTOTOviy is 
mdicited “hin L congenital narrowing or old scarring further reduces its 
eShbre so that a urethritis is prolonged by the J^or drainage, or w hen instru- 
ments, espeoiallj the iirethroseope, are difficult to pass 
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PEnlirETimvL IBSCZSS— Blockage of the urethral glands causes indurated 
lender so dimes anjiiliere along the undersurface of the urethra these 
abscesses are associated gcnerall3 ruth a hard infiltration or a ” 

sMth on\ other process uliicli impedes drainage, such as plugging the meatus 
riili cotton roo’i to present so.lmg garments and constricting the Pen.s uith 
niblier hands or tight bandages The three common sites are the fo sa 
naviciilans on cillicr side of the frenum (tjsonitis), the bulb at the peno- 
gcrotal junction and the pennenm 
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l’fnuf<“thrft! rIwccs^ tn mibftctitc gonorrheea 

I'ortunntcl), ino^t dtscliargc mto the urethra, but if through 

ihc ‘•kin n troublesome iinnarj fistula is formed Earl^ aspiration may 
pri\iiit this latter complication, but incision may be una\oidable Once or 
tuuc (lailv for «c^crnl dajs the ca^itj should be washed out through the 
impirating needle with prolln\inc O’! per cent, sd\cr nitrate I per cent, 
jKiliihhuuu |»crmaiiBanatc I m 3,000, or pcnicdhn 

Co\M HUTis — More often than not this condition is o\erlookcd, but 
jHnmnl or mini ncbing accompanuMl In intermittent gleet sliould arouse 
siisjiitKin This IS conhmied if the gland, whicli is not palpable normally, 
inn b< ftli to one side about | in inside the anal orifice between the finger 
III and the tlmmh at the side of the rectum The gland should be massaged 
twice uetkU for four to kik weeks Difficulty m micturition or a painful 
Mvdlmg m tlic jicnneum indicates that the blocked duct has caused an abscess 
wliuh mR% bui~^t preferably into the urethra, or at the jicnncum Hot baths, 
hf)t or colli fouK ntations, rest, and gentle massage of the gland assist resolu- 
tion nujUnre mto the urethra may ho aided, after local ana?stlicsia of the 
urethra with lunoenmc I to 3 ]K*r cent , by the passage of a sound or the 
iin thnivcopic kmfe If the pus cinnot be drained by tins route, the abscess 
sliotild Ik* nspinittsi through tlw. jKjtineum before it forms a fistula by bursting 
tlmiugh the “ktu or if tiKi large it should bo incised under local anastlKsia 
ami tiie casvts ilrumsl anil puked Hxc]'«ion of the gland is the only satis- 
fy tnry nimsU if n urinary hstiih results 
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rnobTVTiTis — When the po-^tcnor urethra becomes infected (about 60 per 
cent of all cases) direct and ponl> mphatic spread of the infection along and 
about the prostatic duct ma\ imoKc the prostate too Sjmptoms vary with 
8c\eritj frequency djsuria heaviness discomfort and pressure in the 
pcrmeiiiii Jou backaclie uitli tenderness at the sacro iliac joints pam referred 
down the thighs and m the •severe cases difficulty and even retention of unne 

Three tipescvistaccordingtothedegreeof anatomical spread of the infection — 

1 Catarrhal — The commonest and mildest form is a congestion of the 

pro'^tatic duets and glandular tissue near the prostatic urethra which resolves 
without trouble in a few ilavs with rest and hot baths The prostate is shghth 
enlarged and feels tender soft and doughv ° 

2 follicular — In this more extensive impregnation palpation reveals one 
or more tender areas of irregular consistency in one or both Jobes or inv oinng 
a whole lobe Ifeaviness and a dull ache rather than pain in the perineum 
with occasional bouts of frequency predominate 

1 Parenehymatoiia — In this the severest type a diffuse infiltration 
throughout tlie prostate including the interstitial tissue m the most extensive 
and intractable cases is shown by an india rubber consistency with pam 
rather than tcndoniess on palpation and a marked enlargement so that the 
prostate bulges noticeablv into the rectum At first the prostate feels firm 
and cellulitic and the urethral di'-charge may be scanty but later the prostate 
becomes softer and boggy and the discharge increases The symptoms arc 
distressing in the acute stage frequency dysuna luematuria pyrexia 
(100® to 101® r ) with rigors pain in tlie back penneum rectum and penis 
The more serious ca«os arc tmlicated b\ retention of unne and tenesmus on 
<Iofa?cation 

The catarrhal type may resolve rapidly and completely but the follicular 
and parenchymatous cases generally pass through the subacute stage to 
become chrome with or without abscess formation 

Pbostit;c ai}SCE<?s — T he patient looks and feels ill and the above 
symptoms of prostatitis are aggravated pyrexia to 103® to 104® F acute 
imn in tlie perineum urgent frequency difficulty of micturition with occasional 
retention The prostate is so tense and painful if an abscess be present that 
on rectal cvamination the patient struggles to prevent the palpating finger 
reaching the large rounded swelling protruding into the rectum Mostly 
(7(1 per cent ) the abscess ruptures into the urethra , immediate relief follows 
a sudden discharge of bloml stained pus at the meatus and this continues 
espcciaffv at the end of mictuntion and dbfiecatron A/fenfratr? ely the shseeff? 
mav discharge into the rectum or point through the skm of the perineum 

\t both sites the fistula may heal spontaneously or require surgical repair 
\ FSICULITIS — The WTiter (1935) has emphasized that the testc(cs are 
tnjfcted III practically eiery patient inlh a posterior urethritis Vesiculitis not 
prastatiUs is the commonest cause of chronic recurrent gonorrhesa Prostatitis 
IS readih diagnosed but tius is not always so with vesiculitis and infection 
goes up and around tJie larger ejaeulatorv ducts as easily as it does along the 
smaller hut more numerous prostatic ducts Gonococcal vesiculitis may be 
acute subacute or chronic McCrea (1940) describes the following varieties 
(1) catarrhal (2) suppurative (3) interstitial (4) penresiculitis (5) pseudo 

abscess partial oVistruction and some degree of obstruction (6) abscess or 

empvema — complete obstruction with retention (7) gangrenous 

In early vesiculitis the symptoms and signs may be so slight and the onset 
so insidious that the condition is undetected but when it becomes acute the 
picture changes dramatically 
o5B 
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(a) Acute tmcuhtis 

Swnptoms— Vi sum frequency heaTiness and pams m the pr™™- 
sacrai and saero-iliao regions referred pain to the tip of the penis and rertniii, 
frequent erections and paintiit liaimorrhagic emissions nhieh are almost 

Unilateral or bilateral palpable tender boggj vesicles, hazy urine 
m all glasses ^vith a profuse discharge 
(b) SHbacute lesicuJdis 

Symptoms— above, but lessened m intensity uith a medium amount 

of discharge , i , , x r 

Signs— The vesicles are not so tender or so readily palpable, but areas ol 
induration begin to de\elop 


(c) Chronic tesiculihs 

Symptoms — of the abo\e symptoms have disappeared, but an aching 
in the sacro iliac region occasionally persists The discharge, too, is occasional 
but slight and the urme is clear m all glasses except after massage per rectum 

Signs— The ^eslcles feel thickened and indurated, uith irregular areas of 
tenderness on deep pressure Sometimes they are hardlj palpable but pus 
in the %esicular secretion te\eals their pathological condition Craggy nodules 
mat bo felt in i erj chronic cases 

Epididymitis — Although the openings of the ejaculatory ducts, through 
uhich the infection passes along the vas to the globus minor, are so close 
together epididjmitis is generally unilateral, only JO per cent being bilateral 
The acuteness of the condition, aggravated by alcohol, sexual excitement, 
physical e\ert\on too early instrumentation, violent massace, or irrigation 
under too strong a pressure produces blockage of the ejaculatory ducts by 
plugs of mucopus and congestive oedema around the verumontanum This 
distends the vesicle uith pus uhich regurgitates doun the Yas to the globus 
minor Tenderness in the grom along the course of the vas is the imtial 
uaming that the epiduljmis ma> become m\ol\ed Pam and suelhng along 
tlic \as accomp-imed hy an aching hea\iness in the testicle folloTvs, and the 
urethral discharge lessens Then the epididjmis becomes so painful and the 
jiatient feelsi «:o ill that he goes to bed uith a pyrexia of 102° to 104° F The 
(liscliarge dries up but the urine in all glasses remains hazy and full of pus 
The s\\ ollen scrotum is tense and excessn ely painful to touch , its slun maj 
become red and inflamed but a pure gonorrhoeal epididymitis never suppurates 
Slioukl this happen, the infection is more hkely to be tuberculous or coliforni 
Usuallj in ten dajs, but withm three or four dajs in mild ca'ses, the s%%elhng 
and pain subsides, the discharge returns, and the patient can resume uork, 
but an indurated nodule at the globus minor may persist for months 
Gonococcfll rpididymdis is almost tmartably accompanied by a lesiculitis as nell 
03 o )>osimor urethritis and a prostatitis 

'ireatment of epuUdymtUa — The patient should rest m bed uith the ueight 
of tiic scrotum supported bj a pillou or rubber hot v ater bottle ^Yhlle being 
treated as an ambulatorj case, a suspensory bandage should be worn In- 
jections of penicillin and one of the sulphonamides, preferable sulphadiazine 
\Mth pota<yjiuin citrate and lijosi^amus, should be giien oralh and urethral 
imgatioiis suspended Daily hot baths, hot fomentations, long or short 
uaie uiatlicrnij, and the application of linseed poultices, antiphlogistme, 
jotjons ot gljcennc and magnesium sulphate, gljcerme and belladonna, or 
lead and opmni, relieie the inflammation, uhile erections may be prevented 
and sleep assisted b\ bromide, luminal, medinal or chloral hjdrate, and 
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suppositories of morphia atropm belladonna or iodine Alcohol and sexual 
excitement are taboo and onl> a milk diet permitted until the pyrexia sub 
sides These procedures relieve the pain n ithm a feii hours to tw o or three 
dajs recovery takes fixe to ten days Therefore operative procedures such 
as puncture decapsulation and epididymotomy are hardly xrarranted except 
m sex ere or bilateral cases uhere sterility may be less likely if these methods 
are used 

Injections — Penicillin has the preference but injections advocated b\ 
Ross (1938) gixe excellent results a sharp sahne purge and 10 c c of calcium 
gluconate intravenously the local application of hot antiphlogistme and the 
injection of 1 c c of colloidal silver to a depth of 2 cm into the globus minor 
xvith two tablets every four hours of phenacetm 2| gr acetosahcylic acid 
2|gr codein^gr Calcium gluconate preferable to calcium chlonde solidifies 
the intercellular cement substance assists circulation by dilating capillaries 
and stimulates phagocytosis An alternative is the injection of 1 c c of the 
patients whole blood collected from a xem and inserted to a depth of I to 
3 cm into the mass of the swollen epididymis This may be repeated on the 
following day if the tension of the tissues subsided within fixe minutes after 
the first injection (Beilm 1933) Txvo or three mtraxenous injections of 
mapbarside 0 04 gra ex ery third day also assist resolution 

Ejndidymotomy is indicated when the infection does not subside in three 
to four weeks or if after apparently subsiding it recurs A vasotomy should 
be done at the same time because the seminal vesicles bemg also infected 
may cause another attack of epididymitis unless they are treated Under a 
general local or spinal anapsthetic the scrotum is mcised obliquely for about 
2 m along the junction of the testis and epididymis which is freed from 
adhesions and punctured xxith a tenotome xvherever pus presents The 
abscesses can be irrigated or swabbed out with proflavine 1 per cent argyrol 
20 per cent or mercury perchlonde I m 6 000 A rubber or gauze dram is 
left along the sheath of the epididy mis for one to three days and the w ound 
sutured 

^Mien infertility has occurred through blockage of the ducts from epididy 
raitis xanous surgical methods can re establish contact between the testicle 
and the efferent ducts by using the coverings of the epididymis as a canal to 
conduct the semen into the vas (Linde 1937) 

Cystitis — ^The mucous membrane of the bladder is so resistant to 
gonococci that gonorrhoeal cystitis is uncommon and when it does occur 
sefa’om fasts more tftan tna or tfttve dsjs It sJwwM iv? nAxot 

suprapubic tenderness is accompanied by dysuna and frequency and tur 
bidity sometimes w ith blood occurs in all glasses 

PiELiTis AND PYELOX EPirwTis — ^These Fanties xvould be diagnosed more 
frequently but they hax e no differentiating characteristics and proof of the 
gonococcus in the kidney is difficult They should be suspected if bladder 
sy mptoms such as bladder irritability and frequency persist but some cases 
hix e a painful py onephrosis xx ithout bladder sy mptoms 

Destruction of the kidney follows rapidly if the infection continues but 
Sisk and l\ear (1936) obtained rapid recovciy with 2 per cent silxer nitrate 
Smears and cultures in unne collected from the ureter contain gonococci and 
the gonococcal fixation reaction may or may not be positive 

Proctitis — This common comphcation seldom causes anxiety signs and 
sy mptoms are absent in most cases mild m some and only distressing in the 
xery few among the large number of females and those males practising 
perxerted intercourse who become infected rectally The discharge from 
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tlic %afina tncWles easilj towards the anus but a salve of sulphosalicylic acid 
10 per°cent rubbed on the anus pre\ents this Owing to the abundance oi 
otlier organisms in the rectum cultures as well as smears should be used for 
dn^nosis and tests of cure but the absence of pus cells is no proof that a 
gonococcal infection is not present Cultures from eentnfugalized rectal 
imfration fluid frequently grow gonococci when they cannot be found in rectal 
smears Onlj 20 per cent of eases present symptoms anal irritation 
tenesmus pain on defecation scanty brownish anal discharge inflammation 
of the anus at the junction of the skin and mucous membrane blood in feces 
and abdominal pam Like urethritis the absence of visible secretion does 
not exclude the presence of gonococci Uncommonlj rectal and perineal 
absces'ies fistula condjlomata acuminata polypi ulceration and stricture 
occur 

Treatment — Slasterlj inactixity is amply repaid , nearly all cases recover 
without trouble if the genital seat of infection is cured and the ano rectal 
condition is left alone Instrumentation the application of caustics such as 
sil\cr nitrate and copious irrigations aggravate the condition Local treat 
ment if considered necessary should be of the mildest type hot baths 
morning irrigations with bone acid and methylene blue 1 per cent or zinc 
Bulpbamhtc 3 per cent and the nightly insertion of gentian violet jcllj 
tnofax triple d\o ]ell> sulphonamide paste or suppositories of penicillin 
gUcenne and ichthjol 10 per cent pure glycerine or glycerine and borax 


TESTS OF CURE 


Penicillin and the sulphonamides kill the superficial organisms so that 
thc\ arc less readilv detected mask symptoms are a potential source of 
gonorrlKcal earners and so induce a false feeling of security in both patient 
and practitioner Therefore when these drugs are used it is imperative to 
repo it all tlic pathological methods of testing (smears cultures and blood 
reaction) more frequent!) than was usual before the introduction of the 
Puliihoiiamides 

Smears These should not be fixed by too much heat or the gonococci will 
be siininkon into unrecognizable entities Even when a differentiating stain 
such as Jensen s modification of Gram is used if TOliaucft is. placad. ou aro.eaxa 
alone the jiccccntagc of error is over 50 per cent (Mascall 1933) This is in 
creased consulenbly if methylene blue is used In both sexes the presence 
ol pus cells witliout accompanying organisms suggests the gonococcus as the 
mfteting organism in preference to other mfecUons or possibly a chemical 
rntlur than a microbic inflammation 


CuUurcs—Tlie tubes containing the special culture media which are 
niiimrniH should be wormed at J7 5“ C for half an hour before use and 
To . .V’ iramcdiHelj atter inoculation Cultures are more 

nt. 1 v”?! jf the detection of gonococcal colonies is 

of 1 m 30 000 gentian xiolet 
omUnni ° ^ (Gardner 1940) to inhibit the growth of 

Gortlon and McLeods (1928) oxidast 
oior tin surfn/r ‘^<^thyl phenylene diamino hydrochloride poured 

tlifnrfirc less lileli ♦ culture turns gonococcal colonies a dark purple and 
iK)sif 11 c oxidnse r. -i ? hilt tlio follow mg Organisms also gu e a 

S* an YLpInlus ^nfilenza 

rt.unblc those of tliegonococS colonies closeK 
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The gonococcal complement fixation test— This reaction as FaluabJe m 
gonorrhcoa as the assermann test is m syphilis gives a higher percentage 
of positn e results than smears or cultures It demonstrates the specific 
gonococcal antibodies in the blood but does not altogether depend on the 
presence of gonococci m the tissues Therefore like the \\ assermann test, 
a negatu e result does not necessanly exclude infection but a positive reaction 
uith the rare exception of cross fixation by Micrococcus catarrhahs and 
M jlaviis IS eiidence of a present or past infection In the first week after 
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Gonoooccal culture The darkened colon ea of gonococci are differentiated by 
po8ltl^e o-^idase reaction from the whiter growth of other contaminating 
organisms 

the infecting coitus 27 per cent of cases are positive m the second week 
46 per cent and m the third week 70 per cent (Price 1933) The amount 
of antibody produced depends on the amount of toxin absorbed This vanes 
with the absorption from the area of infection m both acute and chronic 
cases inefficient drainage aids toxic absorption satisfactory drainage 
pre\ents this antibodies are not formed and the serum reaction remains 
net'atue Consequently infection of the deeper structures the postenor 
uretlira prostate and vesicles the ceixical canal uterus and Fallopian tubes 
IS more liable to give a positive result than infection limited to the superficial 
tissues of the anterior urethra and vulva The reaction becomes negative 
after clinical cure in about three months but a positive reaction after apparent 
cure IS an indication to make repeated investigations to detect the hidden 
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focus from ^hich absorption is taking place As penicillin can mask and 
dSa? a syphilitic infection all cases of recent gonorrhea k ho have been 
treaLd with penicillin should ha\e their blood reactions tested for syphilis 
each month for at lea'st three, and preferably six, months before they can be 

Scheme of testing for cure— In the male — Before testing, certain clinical 
criteria should exist (1) no discharge, (2) no local or metastatic symptoms 
(3) no pus in urine and (4) no abnormalities on palpation of urethra, Con per s 
elands prostate and \ esicles , ^ , r i 

B hen these conditions are satisfied the following tests may be performed 


(a) The passage of an acorn bougie followed by a metal sound into the 
bladder should detect no obstruction or infiltration of the urethral 
w all nor provoke any discharge or pus on the instruments 
(&) Urethroscopy should reveal no soft or hard infiltration, infected 
follicle or stricture 

(c) Prostatic and \esicular smears should detect no gonococci and not 

more than six pus cells per field 

(d) No gonococci grown on prostatic and vesicular cultures 

(e) The gonococcal complement fixation reaction should be negative 

(/) No signs of recurrence follow ing the resumption of normal life alcohol 
coffee and condiments, but no sexual intercourse 


If desirable, additional tests such as silver nitrate (5 gr to I oz ) instilled 
through an Ultzmann s syringe, dilatation with a Kollmann, or 200 million 
units of a polyvalent gonococcal vaccine, should fail to provoke a discharge, 
but these are not to be compared with the accuracy of cultural and serum tests 
In the feviale — If the case obviously responds to penicillin or the 
sulphonamides when clinical evidence of infection has disappeared, smears 
and cultures from urethra and cervix should be negative at weekly intervals 
for three weeks and after that at monthly intervals for three months But 
if the effect of treatment is unsatisfactory, uietb^al, vaginal and cervical 
smears and cultures, and those from a bartholinitis or skenitis if these existed, 
should be examined during or after each menstruation for several months 
Tltese monthly results, especially the amount of pus in the smears m relation 
to the number of non gonococcal organisms, should be compared When all 
the tests are negativ e for at least three consecutive months and the gonococcal 
fixation test is negative, and the patient has no clinical signs or symptoms, 
slie may be discharged as cured 


GONORRH(EA IN WOMEN 

Ircquentl) symptoms are so vague that unknown to themselves many 
women may be infected for weeks or months The insidious chronicity, the 
higii susceptibility to the gonococcus of both sexes their lack of any true 
natural immunity and forgetfulness that the wife who has been infected by 
prcval'cncT'^^ reinfect him, are among the cliief reasons for its 

commonest and earliest sites of infection 
on ,ltp ' anatomical structures on the M ay, tends to Spread 

nmtoLun, After , “'“"S g™ttal passages to the 
iirctlira cm ical chnlu S'™,'" P™"?® subsided, foci of infection linger in the 
Catmi-S anci natZ ^“rtliohn’B ducts and glands 

P oical mv estigations must be especially directed to these 
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Collect on of cer nl d schRrge Cult re 
plate be ng noculated (h d sci arge 
col ecte I by p pette from ti e cen cnl 
otnal 


sites Tlie genenl rules and precautions 
prescribed for tlie male should be enforced 
Urethritis— Sliglit dysuna felt at the 
beginning of ind tbroiighout unnation 
(psin uitj! B coh infections occur at the 
finish of micturition) and frequency for a 
few hours are commoner thin scalding 
pain for se^ eral day s Tlie urine contains 
pus threads and may be turbid and acid 
Scant\ whitish yellow pus exudes from 
the pouting red oedematous lips of the 
meatus The mucosa is inclined to bleed 
when touched by the diagnostic platinum 
loop which should be inserted into 
SI ene s tubules and the lacunoi in the 
floor of the urethra wlien the discharge 
IS difficult to collect The finger in the 
a agma pressing on the urethra sometimes 
thickened and tender helps a scanty 
discharge to become \ isible at the meatus 
Ifost cases heal within ten days mth 
sulphadiazme and alkaline mixtures and 
without trouble if unnecessary instru 
mentation is aioided Although not 
essential with penicillin or sulphonainide 
therapa the uretlira can be irrigated 
daily througli a Ividd s glass catheter with 
1 pint of warm saturated so<lmm bicarbonate solution followed by 1 pint of 

ciiloramine T and saline 
potassium permanga 
nate or other suitable 
antiseptic In a few 
sKenitis persists and a 
PERIURETHRAL IBSCESS 
develops, in the urethral 
floor These should be 
eradicated bv cautery 
or a sih er nitrate probe 
through a urethral 
speculum or urethro 
scope Betentton and 
strictures requiring 
graduated dilatation 
occur in chronic iieg 
lected cases but they 
are uncommon Poljpi 
and iiretJ ral caruncles 
are common after 
chronic gonococcal 
urethritis They should 
be remo\ ed not by 
excision or caustics but 
b% surgical diathermy 
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OF GEI«ITO tTBINARY SUROEEY 

Cystmis— This complication rare alien purely gonococcal, persists only 
for a foa days and is seldom troublesome An acid, turbid unne containing 
pus IS accompanied by tenderness or p-un over the bladder region, urgent 
ftenuenoy perhaps aith terminal hiematuria, pyrexia and rigors Cystoscopy 
reveals an inflamed granular and sometimes ulcerated area, usually localized 
to the trigone Against alkaline diuretics and sulphadiazinc the cystitis seldom 
lasts loneei than tuo or three days Exceptionally, mild antiseptic bladder 
irrigations and silver nitrate applications through the oystoscope are required 
Vulvitis and vaginitis— The patient complains of swelling of the \ulva, 
heat and irritation accentuated by walkmg The labia, bathed in discharge 
from the vagina and urethra, look red and cedematous The surrounding 
skin of the thighs and perineum maj have a superficial dermatitis from the 
profuse irritating discharge with the characteristic odour of indole On 
separating the labia their inner surfaces and the vagina are so tender, roughened 
and acutely inflamed that they readily bleed on touch and irregular patches 
of the \e\vety mucosa are eroded The vulval aud vagmal tissues, both 
covered by resistant squamous epithelium, readily throw off the infection 
after the first few days of acute inflammation 

Hot baths containing dettol, eusol, boracic acid or chloraimne-T, rapidly 
reduce the pain and swelling, and vaseline, cold cream or lotio plumbi et opii 
soothes the irritated skin of the thighs and perineum Hot and copious v aginal 
douches boric acid 1 per cent , chloramine*T, eusol, dettol or potassium 
permanganate, with the addition of 25 drops of tincture of opium per pint 
if pain 15 seiere, relieve tissue congestion and wash awaj excessive discharge 
Comfort IS assisted by inserting gauze between the labia soaked in glycerine, 
lotio plumbi et opii calamine lotion or 10 per cent of a soluble sulphonamide 
m glycerine or m a paste Penicillin or sulphadiazme should be exhibited as 
described for males (p 805), with tincture of liyoscyamus, winch possesses a 
sedative action particularly effective on the female pel\ ic organs, in an alkaline 
mixture When the inflammation is most acute there may bo too much pam 
to insert a speculum but glycerine, which is bactericidal, hygroscopic, non- 
UTitatmg and odourless, syringed into the vagina aids drainage and the next 
day the cervix can be examined through a speculum 

BARTnoLpiTis — The orifice of the infected duct shows as a protruding 
red spot in the furrow between the inner surface of the labium minus and the 
carunculaj myrtiformes about J in anterior to the fourchette Pressure on 
the gland extrudes pus through the duct, which may become blocked by 
mhammatory congestion and thickening Wlien this happens, the infected 
gland w swollen hot and painful from the pent up pus, the skin becomes red 
and mhamed, and the Bartholin’s abscess, which may reach the size of a small 
ep, points on the inner surface of the labium majus It seldom bursts into 
perineum On account of the throbbing pam the patient 
^ ^ malaisc and pyrexia, and feels wretchedly 

TsSm ttirn are placebos only The abscess should be 

S flk.n the mucosa on the inner side of the labium, not through 

Svitv Lv ^ ^fter that The 

saUnJor penicilhn, a soluble sulphonamide, electrargol, 

IS obviated and ^ torment of packmg and subsequent \ ulval deformity 
weS Onlv m cases, the condition is cured within a 

not juRtifiecf relapsing abscesses is excision needed , incision is 

annear papillomata or venereal warts may 

‘ ^ vulva, especially around the \ aginal entrance at the 
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gauze drain saturated with glycenne and borax (10 per cent ) glycerine and 
ichthyol (5 per cent ) glycenne and izal (4 per cent ) glycerine and magnesium 
sulphate or formalin 1 in 300 in glucose (60 per cent ) at discretion These 
are contramdicated in pregnant uomen and m salpingitis 

A convenient routine la a hot vaginal douche each morning irngation and 
insertion of gauze dram to be retimed during the daytime and a vaginal 
pessary at bedtime 

Suitable pessaries are those contaimng penicilhn sulphonamide pure 
glycerine glycenne and borax glycenne and boric acid glycenne and ichthyol 
(10 per cent ) glycenne and iodine (1 per cent ) glycerine with belladonna 
and hyoscyamus In addition to those usually employed m chronic cases 
astringent douches (all 1 per cent ) are useful mercury oxycyanide zinc salts 
lysol Iisterine alum picric acid silver nitrate carbolic also astringent 
pessaries glj cenne and zinc sulphocarbolate (2 per cent ) glycerine and 
phenol (2 per cent ) glycerine and tannic acid (50 per cent ) or glycerine and 
protargol (4 per cent ) 

For tests of cure see p 876 

T Anw yl Davies 
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CHAPTER LXXIX 


GENERAL FEATURES OF CALCULOUS DISEASE OF 
THE URINARY TRACT 


HISTORICAL 

T HFRE is ibundant proof that unnary Uthiasis is a disease which is as 
old as cnihzation itself It is from Egypt where so many mummies 
Inie been available that the most important evidence of this fact has 

come 

Hippocrates the Greek (460 370 b c ) discussed the symptoms and treat 
incnt of renal and \ esical calculus 

Tlie Hindoos were expert surgeons and they cut for stone using a lateral 
incision Mithout the aid of a staff Suprapubic lithotomy was descnbed by 
them about the beginning of the Christian era 

Celsus the Roman (25 b c ad 50) put the operation of lithotomy on 
a sound basis The principles he laid down were practised with no important 
alteration till the sixteenth century This was an astonishing tribute to the 
success of his technique For 2 000 years from the time of Hippocrates cutting 
for stone bj tlie perineal route was the recognized form of treatment and 
the old tradition was usuall} followed that this work should be left to the 
profo'isional lithotoiuists 

In h urope from the thirteenth century right on into the eighteenth century 
cuttin„ for bladder stone was largely in the hands of strolling lithotomists 
some of whom were aerj expert Frere Jacques towards the end of the 
f'C^cntcenth centurj was one of the most famous In 1727 Cheselden of St 
Tlionins « Hospital put Frere Jacques s operation on a sound anatomical basis 
In 1720 lobn Douglas of ^^estmlnstc^ Hospital published his description of 
the suprapubic operation 

llte worl of these surgeons sounded the death knell of the strolling 
lithotomists Although stone crusliing (hthotrity) was introduced by Civialt 
i*' 1818 this operation was not on a sound footing until the second 

half of the centurj when the crushing procedure was followed immediately 
bj the c\ ncintion of the fragments (litholapaxy) Surgeons m both the eastern 
mid western hemispheres made successiae improvements in the apparatus 
lor litliolajiaxj which under the names of Sir Henry Thompson of London 
JJi^cIow oi Uoston and Frejer of London put litholapaxy into the first rani 
o Rurgicnl jirocedurcs Ihis all liappcned while aesical calculus was still 
( X n mels common as a complication of prostatic enlargement and it required 
tlie introduction of prostatectomj at the hecmnmg of the present centur\ 

1 rl‘i I «“tlool for tliese cases of vesical calculus In the latter 

mu oi tnc last century there commenced the gradual alteration m the standard 
* r." r*^i" instrumental m almost atampinc out vesical calculus as 

'r in children amongst poor noonlo Towards 

1 * # 1 / \ ^ diagnosis of vesica! calculus v\as greatly assisted 

soun cvRtoscoiic which overcame the shortcomings of the 
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The dawTi of the anaesthetic era not only proved a boon to botli patient 
and surgeon m dealing with vesical calculus but brought all cases of calculus 
of the upper unnary tract w ithm the range of surgical aid This latter field of 
surgerj w as made more accurate and successful by the discovery and appbca 
tion of the Rontgen rays From the latter milestone m medical progress 
advances have been possible in our tune by the discovery of pyeJographj 
first instrumental and later mtravenous, which has placed surgery for calculus 
in the upper urinary tract m the happy position in which we find it to day 


ETIOLOGY 

The factors which lead to Iithiasis are general m some cases and local 
in the unnary tract m others Tliese for the most part are discussed separatelj 
under the aitiology of stone, in the kidney and the bladder, w here these organs 
are specially concerned , but there are certain general principles which should 
be mentioned here 

Dietetic causes — ^Uncler good living conditions the disease occurs much 
more commonlj in the upper urinary tract than the lower but where the 
standard of lumg is bad in certain particulars the disease occurs mostly m 
the bladder 

The conditions of life which determine the incidence of vesical calculus 
have largely been determined , they are for the most part dietetic faults 
(see ^Etiology of Vesical Calculus) The stone wave wmeh swept Central 
Europe from 1924 onwards, and resulted in an astonishing increase of stone 
in the upper unnarj tract, is probably dietetic m ongm also hut the nature 
of the error has remained obscure 

Heredity — Numerous mstances have been reported where several genera 
lions of the same family have been afflicted More interesting still are ezamples 
where brothers and sisters ividcly scattered in different parts of the world have 
all de\ eloped calculi 

jjace — The negro is outstanding in his freedom from lithiasis This 
applies to all parts of the world, even when he lives m “ stone areas ‘ It 
has not been shown that any other race enjoys such a degree of immunity , 
which, however, seems to be lost to some extent where European blood has 
been mixed with that of the negro 

Geographical and climatic influences (see Food Faults m Relation to 
Vesical Calculus) — Having considered dietetic errors it is easy to see how 
geography and climate can play their part in relation to these In the so called 
dry belts of the world such as Northern Africa and the Middle East, stone 
abounds Because vegetation is scarce, meat, milk and butter are scanty , 
but the animals which do exist there depend on green fodder for vitamin A, 
but as this form of food is only accessible for short penods m the year they 
have to hve largely on straw and husks, hence their flesh and milk are poor 
in vitamin A It must be at once clear how these factors are contributory 
to stone formation, and small wonder it is that hthiasis is common even 
amongst the animals themselves , and as far as the people are concerned it 
IS obvious that they must depend mostly on cereals for their existence Water 
with a high calcium content is important as a stone forming factor where food 
faults exist 

BllharziasiS In Lower Egypt nnnaty iitniasis ancl bilharziasis go hand in 

hand But as evidence that the parasitic disease is not the sole cause, we 
find it prevalent elsewhere especially m other parts of Africa where atone 
IS not often found The vanation m the relationship of bilharziasis to unnary 
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hthiasis according to locality is doubtless to be explained by the differences 
\n the habits of the people concerned chiefly m relation to diet The nuclei 
of stones m association luth bilharziasis are not necessarily ova but olten 
debris of inflammatory origin . , , t u u 

Inflammation— Painstaking investigations of calculi ha^ shoun bactena 
to be common in the nuclei of stones (Eisenstadt 1931) The nature of the 
organisms found has varied uith different observers Staphylococci pre 
dominated with some and coliform bacilli with others Less frequently other 
bacteria have been reported Having regard to the fact that the former 
organisms can split urea and produce ammonium carbonate their presence 
would seem to be the more important of the tw o Other urea splitting organisms 
such as bacilli of the proteus and pyocyaueus groups must be regarded as of 
equal importance The evidence all points to the fact that the staphylococcus 
is^the most important organism predisposing to urinary hthiasis HeUstrom 
(1936) has described a certain type of calculus as a staphylococcal stone 

Primary aKd secoydary caIxiuli — It has been the practice to divide 
urinary calculi into two mam groups primary and secondary A primarj 
calculus IS one w hich de\ elops independently of any pre existing lesion of the 
urinary tract A secondary calculus is one which develops secondarily to a 
lesion of the urinary tract Both primary and secondary calculi may arise 
in the kidney and pass down to the bladder or they may originate m the 
latter organ Especially in the light of modem research into the origin of 
renal calculus this classification is open to the criticism that it is not always 
certain whether or not the stone is preceded by urmary tract disease From 
a practical point of new however the term secondarj has a useful application 
m relation to calculus formation when it obiiously results from urinarj infeo 
tion In the opposite sense the term primary is used to indicate that there is 
no evidence that a stone has formed m response to an infective process In 
the ease of secondary calcnh the infection causes the urine to aeeompose with 
the precipitation of phosphates which deposit themselves round any organic 
matter—a pnmarj stone or foreign body — which thus forms the nucleus 
of further calculous deposit Secondary stones although they comuionlj 
originate m the bladder maj arise m the kidney as a result of infection 
there and subsequentlj pass down to the bladder where they continue 
to grow 

A mixed primarj and secondary calculus results from the deposition of 
salts from urinary decomposition on a primary calculus 

Dilatations of the urinary tract — ^These are important factors m the 
causation of stone urinary stasis leading to infection apparently being the 
precipitating cause The dilatation may or may not be due to a mechanical 
obstruction These facts apply to the upper as well as the lower urinary 
tract (see etiology of Renal and Vesical Calculus) 

It IS the fate of many cases of spinal mjuiy in which the cord is affected 
to be complicated by chronic retention of urine then to develop infection 
and ultimately stone even in the upper urmary tract Mueller (1895) reported 
bilateral urmary calculus m eight out of ten cases which came to autopsj 
Urethral stricture is a cause of dilatation wrhich sometimes gives rise to cal 

Foreip bodies— In py part of the unnary tract that a foreign body I 3 
f 'f IS likely to form upon it although the bladder 
01 on the ureter occasions m the kidney and 

For more detail of ictiology see Renal and Vesical Calculus etc 
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THE RELATIVE INCIDENCE OF RENAL AND VESICAL CALCULUS 
Cilculoiis diseise occurs at alJ ages and m both sexes Any part of tiie 
urmarj tract may be the seat of stone The kidneys and the bladder are tlie 
localities m which calculi commonly take their origin 

A studj of figures collected by different observers makes it abundantly 
clear tint under modern conditions of cirilized life vesical is considerably 
less common than renal calculus This state of affairs is m great contrast 
with what prevailed m former dajs or indeed with what prevails today 
in those countries w here the standard of living is still v ery low for in such 
circumstances vesical calculus tends to be very common 

The figures of mj personal cases of urinary lithiasis amountmg in all to 
665 show that 19 8 per cent occurred in the bladder 77 2 per cent m the 
kidnej s and ureters and 2 8 per cent m the urethra 

THE CHARACTERISTICS OF URINARY CALCULI 

Chemical composition — Urinary stones consist of three distinct parts 
namely the crystals of the deposited salts the binding material which 
holds theso together the nucleus or central portion around which the stone 
is formed This last consists of a piece of oi^anic matter such as inflammatory 
dehns or blood clot or a foreign body There is a great \ anety of tlie cementing 
elements which are known as colloids Albumose peptone oxyproteic acid 
are some of these substances Their origin is obscure but they are increased 
m amount m the following circumstances as a result of fasting after taking 
either protein or i carbohydrate diet and in association with inflammatory 
processes particularly those affecting the kidneys It is still a matter of contro 
versj as to what it is that causes the colloid to bind together the crystals to 
form a stone 

It IS likely that the different strata of chemical substances of which a stone 
13 formed are determined by the hydre^en ion concentration of the urine for 
the time being for example for phospnates to be precipitated the pH must 
be above 6 9 unc acid is precipitated at 4 9 oxalates and urates at inter 
mediate points between these extremes 

The deposited crystals of which a stone is composed occur m layers which 
tend to vary in chemical composition Sometimes one of these substances 
IS present in an outstandmg amount The stones which are formed while 
no ohnous wfectwn is present'— no patted primary— may consist almast 
entirely of either calcium oxalate or uric acid or in rare circumstances of 
cystme or xanthine or more rarely still of calcium carbonate calcium 
sodium or potassium urate but these last four substances are generally found 
in association with calcium oxalate or uric acid Stones which are deposited 
as a result of obvious mfection (secondary) are the triple phosphates of 
calcium ammonium and magnesium , the phosphates of ammonium and 
magnesium The above varieties are commonly found while ammonium 
urate and calcium phosphate rarely occur m a pure state but exist frequently 
in calculi which contam other chemical substances 

Structure ^This can only be determmed by sectionmg the calculus with 

a saw It then becomes apparent that the stone is built up in a succession 
of laminae round a central nucleus The nucleus is often a small portion of 
organic tissue or a foreign body In exceptional cases the organic nucleus 
occupies a considerable bulk of the stone In vesical calculi blood-clot or 
debris following fulguration of a papilloma can both produce this state of 
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affairs Rarely there is more than one nucleus to a calculus. The rest of the 
stone may be of a homogeneous and granular appearance or it may consist 
of a series of laminae of different appearance (Fig. 434) , in the latter case 
the stone is obviously of a mixed variety chemically. Cavities and radiating 
fissures are sometimes seen in the mtenor of the calculus. 

Colour — There are variations of the follow mg shades . chocolate, brown, 
yellow , grey and white 

Weight — Stones of the same size may manifest considerable differences 
These depend upon density, which varies according to chemical composition. 
Calculi may be arranged in the following order of decreasing weight ' calcium 
oxalate , uric acid , ammonium urate , phosphates 

Consistence — This also depends on the density. The hardness of a stone 
IS most apparent when Uthotnty is carried out Calcium oxalate stones 
of a certain size may be very difficult to crush Uric acid or ammonium urate 
stones never present this difficulty. Phosphatic stones, if small, may be so 
soft that they can be crushed between the fingers For further details of the 
characteristics of calculi, refer to renal, vesical calculi, etc. 

H. P. WlNSBURY-WlIITB 
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CHAPTFR LX\X 

CALCULOUS DISEASE OF THE KIDNEYS AND URETERS 

S IXCL 1020 approMinatelj 46 per cent of the major operations on the 
kidnej performed nt St I’eters Hospital were for Iithiasis This figure 
IS much higher than tlmt reported from manj of the continental clinics 
where renal tuberculosis usuan\ takes first place 


a:tiology~i general 

Much of this subject is discussed elsewhere (sec p 028) I shall onlj 
mention points hearing on the formation of renal calculi 

Tlio results of analjsis of 27C stones remosed from the kidney or uretei 
in St Peter s Hospital are given m the following table — 


Pure calcium oxalate 71 

Pure calcium phosphate 81 

Mived (oxalates and phosphates) 101 

Carbonates and phosphates 6 

Carbonate phosphate oxalate and urate 1 

Ammonium magnesium phosphate 1 

C> Stine 0 

Pure uric acid 7 


■\t first sight it would appear that as oxalates and phosphates are present 
often they must be held responsible for tl e great majontj of renal calculi 
At the same tune it must he remembered that these salts are only insoluble 
when combined witli calcium and that calcium entered into the composition 
of no fewer than 2o9 out of 276 stones analysed It would appear therefore 
tint stone is due pnmanlx to a derangement of the calcium metabolism and 
not to that of the oxalates phosphates etc This is borne out by a studj of 
tfte cxA'rcrfn rrretaiwftvtiT 

Metabolism of the stone-forming substances— (1) Calcium — The greater 
part of our supplj of this metal comes from milk which contains 1 4 gm 
per litre milk products such as butter and cheese and from green vegetables 
Onlj about a quarter of the mgested calcium is absorbed the remainder 
IS passed in the f^ces The amount absorbed depends on several factors 
(a) The reaction of the bonel contents More calcium is absorbed when thej 
are acid than when they are all abne (6) The amount of phosphate and 
probably of oxalates in the food An excess of these substances produces insoluble 
calcium salts which are not absorbed (e) The nature of the fat in the food 
Calcium IS saponified before absorption If a saturated \ egetable fatty acid 
is m excess an insoluble soap may be formed which is unabsorbabJe An 
imsaturated fatty acid of animal ongm produce a soluble soap This is the 
reason why butter is much more efficacious than margarine m promoting 
absorption of calcium (d) The calcium intake w influenced in some unlnoun 
manner by the presence of vitamin D When it is absent or present m insufficient 
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SURGERY 


amounts there is diminished absonition both of caloium and phosphates and 
the level of these bodies m the blo^ falls , ■ i. * r 

(21 Oxalates — It is usually stated that the average daily output ol 
oxalic acid is from 15 to 20 mg Recently Barrett (1942) criticized this 
figure which he considers to be too low , , ^ w a o i 

The exogenous moiety is derived from vegetable ioodstuns borrel 
spinach rhubarb and asparagus contain over 2 gm of oxalic acid per kg 
Tea colfee cocoa and pepper also contain large amounts of oxalic acid up 
to 4 gm per kg but the quantity of these substances ingested is so small that 
they are relatively harmless Only a small portion of the oxalates contained 
m the food is excreted m the unne The loss has been estimated at 90 per 

cent Barrett has thrown an interesting light on this point He showed that 

m his human subjects the addition of a dish of rhubarb to a diet low m 
oxalates raised the elimination of oxalic acid from 30 to 33 mg to a figure 
varying from 49 to 67 mg If on the other hand half a pint of milk or a 
dose of 0 4 gm of calcium was taken with the rhubarb there was no increase 
in the output of oxalates He concludes that the calcium in the milk combined 
with the soluble oxalates in the food to form insoluble calcium oxalate which 


cannot be absorbed 

There must be an endogenous source of unnary oxalates as they persist 
during starvation or when the animal is fed on an oxalate free diet of milk 
and sugar Baldwin in 1902 produced oxaluna in dogs by giving large 
amounts of sugar over prolongs periods this Herter suggested might be 
due to the fermentation products setting up gastritis and reducing the secretion 
of hjdrochlonc acid The metabolism of various proteins fats and purines 
has each been held responsible by different authorities for the production of 
oxalic acid but such theories have not met with general acceptance A con 
siderable number of oxalate calculi are found in China among individuals 
who live on a diet which is practically oxalate free Also Hammarsten sue 
ceeded in producing calcium oxalate calculi m rats fed on a diet containing 
practically no oxalates 

(3) PirospHATES — It was formerly thought that the unnary phosphates 
w ere derii ed from the inorganic salts m the blood This is now knowm to be 
only partially true The urinary phosphates are increased when the diet is 
rich in protein especially in nucleo protein and phospho protein Eicholtz and 
pAasmti. ■pVimfjjhittes were not concentrated 
in the unne of an isolated kidney perfused by a heart lung preparation but 
if organic phosphates were added the unne contained inorganic phosphates 
m a higher concentration than that in the serum Removal of the pituitary 
bodies reduces the urinary phosphates to a minimum If an organic phosphate 
is now injected the phosphorus is excreted almost entnely as an inorganic 


problem of stone formation one is chiefly concerned 
with tie elminalion of calcium Normally only a very small amount of 
calcium IS eliminated in the unne According to Cushny the concentration 

the blood The bowel forms 
nrfaci The unnary elimination of calcium can be m 

tion of the sk^ekton^ conditions usually m association with a decalcifica 

calcmm is greatly increased by excessive 
fi, T In nnses of hyperparathyroulism there 

skeleton The hme liberated from the 
bones js excreted m the unne and stones form from hypersecretion 
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Tlie stones formed imder the mfluence of the parathyroid hormone are 
composed of calcium phosphate They ha\e a tendency to be bilateral As 
a nile, great stone masses are seen occupying the pelvis and calyces on one or 
both sides, but occasionally small particles are found in the collecting tubules 
These may be large enough to shou up on an X ray film, when they appear 
ns minute dots arranged m lines runnmg from a caly\ outwards towards the 
surface of the kidney (Fowweather and Pyrah 1938) 

Injuries and diseases of bone are not infrequently forerunners of calculous 
disease, especially wlien the patient is immobilized for a considerable penod 
The primarj lesion maj bo infected or not It is partly due to local changes 
at the site of the injury* such as the absorption of callous or bony fragments 
or rarefaction of the diseased bone There is, m addition a generalized 
rarefaction <lue to decubitus Thus an abnormal amount of calcium is set 
free from the skeleton and is eliminated m the urine In this respect these 
bone lesions gi\ o rise to a condition resembling hyperparathyroidism 

It appears that calcium liberated from the skeleton is of no further use 
to the organism This is now generally thought to be the case m hy'per 
parathyroidism, and it is most probable that it holds good for ordinary 
bone lesions 

Decubitus also octs in another manner When the patient is lying on 
his back both pel\o*calyv systems are ill drained The uteropelvio junction 
is then the highest point of each system The result is that if small concre- 
tions form tlioy* cannot escape but are retained m tlie pelvis or calyces This 
point has been macstigated at Queen Mary’s Hospital for Sice Children 
Carshalton Many of the patients suffering from tuberculosis of the spme 
hip or sacro-ihac joints had stones or at least positive X ray findings when 
admitted into liospital , others developed them during their stay there 
The skiagrams showed dense uniform shadows resemblmg pyelograms 
filling the pel\ es and caK ces on one or both sides In many cases the shadow s 
disappeared after the tuberculous lesion was healed, and the child was allowed 
to run about These children were nursed as far as possible m the open air 
and were exposed to direct sunbght At first it was thought that the stone 
formation was due to an excess of vitamm D, but it was later foimd that it 
could be entirely prevented by (a) putting the patient under shelter for two 
hours during the hottest part of the day, (d) increasing their allowance of fluid 
(c) redesigning the spinal frames so that the patient could be tilted from side 
to side and also longitudinally, and (d) paying special attention to the cleanli 
ness of their genitalia With the new frames no patient was allowed to remam 
for more tiian two liours in any one position and this was perhaps the most 
important of all these precautions 

In the case of compound fractures tliere is the added element of sepsis 
This acts m two ways It mcreases the amount of rarefaction of the 
bone involved, and in addition the unnary tract tends to become 
infected . „ 

Urinary disturbances during pregnancy not infrequently form the starting 
pomt of lithiasis Disturbances during pregnancy are thought to he the 
Parting point of the lithiasis m 15 percent of cases 

pjgt Until recently it was assumed that an excess of stone-formmg 

substances m the food was the chief cause of lithiasis The theory is refuted 
bv an exammation of the diet of natives livii^ m the stone distncts of Asia 
They subsist on a monotonous diet mainly composed of carbohydrates It 
IS nractically purm free and does not contain an excess of oxalates, yet 
unc acid and oxalate stones are the most common forms of umnfected 
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lithiasis The subject of water is discussed on p 929 m connection with 

%esical calculi , t i i xi 

HaM^iarstetn s expebime>ts — In 1937 Greta Hammarsten publisned the 
results of an important senes of experiments in which the problem was ap 
proacliecl maml> from the angle of the calcium and magnesium metabolism 
bhe w IS I belie% e the first to produce calcium oxalate stones experimentally 
without giving large amounts of oxalates in the food or parenterally Many 
of the stones occurred in animals who were on an oxalate free diet but if ox 
alatcs were added to the food the stones were larger and more numerous 
Out of 204 stones analjsed 151 were composed of calcium oxalate 39 of mixed 
oxalates ami phosphates 12 of triple phosphate (infected) 1 of calcium phos 
pUate and I of uric acid Both m their chemical composition and in their 
clistnbution these stones closelj resemble those of human lithiasis Infection 
w as rare 

Two diets were used The first contained small amounts of vitamms 
A and D but no B or C The second contamed liberal amounts of vitamms 
A to D The salt mixture was so arranged that the amounts of calcium 
magnesium and phosphorus could be altered easily 

^clthc^ of these diets gave rise to stone formation provided that the 
fiupplj of calcmm and magnesium was adequate and that the reaction of 
the urine was kept approximatoI> at pH C A reduction of the amount of 
magnesium or of calcium or of both these metals gave rise to stone formation 
irrespective of the amount of vitamms present Stones also formed when 
the reaction of the urine was reduced to pH 6 5 to 6 S A itamms appear to 
have had some cHcct in preventing stone formation as the calculi were smaller 
and less numerous wlien thej were present The addition of oxalates to the 
food made tlic atones grow more rapidly 

Hammarsten explains these observations m the following manner The 
amiiint of magnesium in tlie urine follows rather closely the amount absorbed 
from the food Its presence in the urine is entirely beneficial In tho first 
place It holds the oxalates in solution In tho second it dmumshes the amount 
of the urinnrj calcium W hen magnesium is supplied in adequate amounts 
mi st of tilt calcium is excietcd b^ the bowel 

riu niitnbolism of calcium is more complicated When the amount in 
tno food is diimnislied tlie urinary excretion of this metal is increased and 
at tlie Mine tune the animal is m a state of negative calcium balance — that 
IS tin output cvcecils the intake It appears that when the amount of calcium 
ingextod H iiisumcient for the iiectis of tlie body lime is absorbed from the 
HKtlPton Iml the amount absorbed is m excess of the requirements and 
p pxco's IS eliminated m the urine Ono thus encounters the paradoxical 
punomenon that when the amount of calcium in the food is at its lowest 
tlip nimmnt m tlie urine is increa«!cd and if calcium is given m the footl in an 
lasilv ftl.sorlnbk form tlie amount excreted in tho urine is diminished In 
till-* cave the grtator part of the caleinm iscxcretcKl by tlie bow el and the calcmm 
I nlarux h iniuntnined 

ft enncliidcs that tl>»-co conditions are necessary for the forma 

thftinnt " 'I® Tlipj arc (1) An increased ehmmation of calcmm m 

iL\ a d( ficion* V about by (a) a deficiency of magnesium m the food 

of fat Inlt.hh V »‘'>^<R-bnhle calcmm m the diet especially in tho absence 
1 . alni^lum diet (2) A low excretion of 

n) An (xr<H,H of solubility of calcium oxnlato 

of the tZx n, unne This ,s probably tho least important 

xnhtc calculi can be formed on an oxalate free diet 



CALCULOUS DISEASE OF THE KIDNEYS AND UBETEES 891 

Hammarsten is emphatic that nothmg is more fundamentally wrong than 
the belief that calcium should be withheld from the diet of patients suffering 
from lithiasis 

Greta Hammarsten has gone further than producing stones m her experi- 
mental animals She has succeeded m decalcifying preformed calculi A 
senes of animals Mere fed on a diet deficient in vitamins and magnesium until 
an X-ray examination showed the presence of calculi The diet was then 
changed to one nch m all \ itamms and also in calcium and magnesium After 
two months on this diet the animals were killed, and the post-mortem examina- 
tion showed complete or almost complete decalcification of the stones The 
organic stroma howexer, was unaffected and remained in the renal pelvis 

Randall’s theory of calculo-genesis— Randall (1039) considered that there 
must be an “ initiating lesion winch precerled stone formation and that this 
lesion must be situated on a renal papilla In 20 per cent of post mortem 
specimens he found small milk white patches situated on the sides of one or 
more papiU-c Microscopic examination showed that they were plaques of 
calcium salts which were deposited in the interstitial tissues They were at 
first covered wnth epithelium which shut them off from the cavity of the caljs 
In this stage they were considered to be harmless 

Later the epithelial coxenng was destroyed, exposing the plaque to the 
unne contained in the calyx When this happened there was a tendency for 
urinary salts to be deposited on the plaque thus forming a minute primary 
calculus 

The effect of the plaque is twofold In the first place it forms a foreign 
surface on which urinary salts may be deposited, in the second it serves to 
hold the developing calculus in position Sooner or later the stone becomes 
free 

From this discussion it will be seen that there are three mam theories 
to account for stone formation Tlie first is that it is the result of a vitamin 
lack , the second is that it is due to a disturbance of the calcium and mag- 
nesium metabolism , while the third is Randall s theory We do not know 
for certain which of tliese contains the true cause of Jithiasis or, indeed if 
any of tliem do It seems to be most probable that stone is a result of a dis 
turbed mineral metabolism, but much more work must be done before one 
can accept this hypothesis as proven 


AETIOLOGY— II PERSONAL 

Frequency — Tliere is little doubt that stone in the upper unnary tract 
is becoming somewhat more common m this country 

There has been a great “stone wave” over Central Europe since the 1914- 
18 war It has been noticed m Germany, Austria, Hungary, and Sweden, and 
to a less degree m other Scandinavian countries This “ stone wave ” assumed 
formidable proportions For example, Hellstrom (quoted by Rydgaard 1 939) 
reported a five fold increase in the number of admissions for Iithiasis into 
forty two Swedish hospitals This enormous increase was almost entirely due 
to great numbers of cases of smaO oxalate stones 

Blum (quoted by Rydgaard, 1939) states that this “ stone wave ' com- 
menced during the years 1923-24 It was not noticed in Germany and Austna 
during the 1914-18 war, when defiexencies of all kinds were endured but first 
appeared with a “ highly over-vitamimzed ’ diet 

Similar “ stone waves ’ have not beeu noticed m this country or m the 
Umted States of America 
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Distribution-Buriiig tl e i urUen jeara 1925 18 {both mcl»si\o) M8 cases 
of stone m the upper uin ar\ Hact N\Ero admittwl uito St Peter « Hospital 
Their distribution mus ns fitluis — 


Penal cnlculi (iinilvteral) 

Ureteric calculi (unilitoral) 

Stone in kidney and ureter of Bame bhU 
Slone in solitary I ulnc\ 

Bilateral renal calculi 

Stone m one kidncj anil opposite ureter 

Bilateral ureteric calculi 


289 

111 

11 

10 

''4 

n 

4 


;^ge_Stone in tbe up] er unnarj tract is a disease of middle ajjC about 
half the cases occurring between the at,es of tlurt\ and (ift> Jhe age of 
patients suffering from bilateral htbiasis is a little liiglicr than that of patients 
with unilateral disease “lliis maj be ibie to tho fact that the former iisimlK 
give a ^e^J long clinical historj and are rcill> in a late stage of the disease 
Lett found that at tlie London Hospital I 117 adults and 51 children were 
admitted suffering from «tone in the 1 idno^ during tho }cars 190 » 14 

Sex— Stone m the upper iirinar) tract is more common in the male than 
in the female Lett s figures gi\c the proportion of 1 202 males to 898 females 
or roughly the ratio of 4 to 1 

Side — There docs not appear to Iw anj marl ed difference m the frequcnc) 
in which the sides are affected 


PATHOLOGY— I THE STONE 

The most common, type of renal calculus laid down m Bterile uruio is 
the crystalline oxalate stone It is a light brown colour is dense and honl 
and 18 cohered with sliarp shining crystals A second \nnet\ is tho renal 
equivalent of the mulberry \csical calculus W hen it arises in tho I idnei 
only the portions not m contact with the pehic wall are covered vutli nipple 
like projections the remaining portions being comparaliv civ smooth A third 
aanetyisthe jack stone calculus It is composed of a small central body 
from which long thorn like processes project in every direction These stones 
are rare and in my experience only arise m dilateil 1 idncy s 

Uric acid and cystine calculi are also formed in sterile urmo but are 
comparatively rare Their appearance is smiilar to that of vesical calculi 
of the same composition but they liavo a tendency to form casts of the renal 
pelvis and calyces 

The most common calculi formed m infected urine are tlie phosphatic 
They are a dirty greyish white colour Their surface is devoid of polish 
and they are friable They grow very rapidly— faster than any other form 
ot stone— and soon form casts of the whole pelvo calj \ sv stem 

Stones composed of calcium carbonate are rare although small quantities 
ol this salt are found in many phosphatio calculi They are white hard 
den^ and heavy but these a^^arances are not sufficient to make a diagnosis 
without a chemical analysis 

phosphate was found m the senes 
taMated on p sm nus is siirpnsmg aa these calculi are not uncommon 

In }’■“">*' grej colour and are denser and harder 

than ordinary phosphatic calculi 

The most common t^e of stone found in the kidney is the mixed phos 
phatlc and oxalate calculus It may arise either in sterile or in infeoted nrme 
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pressure On section thev show distinct lamination and under the micro 
scope they are seen to be composed of fine fibres between w hich lies an amor 
phous ground substance They give a rather pale blue with Weigert s fibrin 
stain Occasionally Gram positive cocci have been found in the outer layers 
but apparentlj coliform organisms are never found in sections although they 
are present in the urine Some have a phosphatic nucleus while in others 
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a light jelloujsh broun and they hsYe a ita^y appearance If numerous 
they maj be faceted from mutual pressure (Fig 413) Stained sections show 
that thej are entirely composed of bacteria which prove on cultivation to 
belong to the B coh group 

Development of renal calculi — The gradual growth of kidney stones can 
be watched on a senes of X ray films The smallest stone that can be diag 
nosed by this or any other means lies m the lowest cal\x It gives nse to°a 
small rounded shadow about the 


size of a pin s head It ma\ 
remain in this position for a con 
siderable time gradually mcreas 
ing in size Sooner or later it 
e‘?capes into the renal pelvis but 
should it fail to do so a dilatation 
of the affected calyx mav result 
(Fig 414) 

U hen it reaches the renal pelvis 
there is alwaja a tendency that it 
will be swept into the upper end of 
the ureter and if it is small enough 
it will pass dowm the canal If it 
IS retained in the renal peUis it is 
at first movable and gives rise to 
a rounded or oval shadow which 
slowly increases in size After a 
time it becomes impacted at the 
ureteropelv 1C junction and is fixed 
there \\ hen this happens its shape 
changes It becomes triangular 
One angle projects down tlie ureter 
while the remaining angles are 
directed towards the mouths of 
tlie uppermost and lowest calyces 
Grow th IS more rapid at the angles 
than elsewhere This is shown by 
the fact that the crystals at these 
points are much larger than else 
where 

During the next stage of de 
velopment small projections form 
on the outer side of the stone 



Fio 415 

Enonnous renal calculus replac ng the greeter 
part of the kidney s ibatance 


shadow They correspond with the mouths of the calyces At the same 
time the beak projecting down the ureter becomes more pronounced 

In the fourth stage the calculus forms a complete cast of the pelv o calj x 
system while m the fifth the kidney ts transformed into an enormous stone 
mass which replaces the greater part of the parenchyma (Fig 415) 

Large dendritic calculi are usually composed of calcium pJiospliate but 
may be formed of cystine or occasion^j of unc acid Calcium oxalate stones 
apparently never reach this stage of development The largest I have seen 
was triangular each side measurmg about 3 cm The reason for this is that 
oxalate calculi grow more slowly than anv other v incty Giant stones are 
always composed of substances that are present in the urme in considerablo 
amounts (Joly, 1929) 
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When a stone is impacted at the ureteropelvic junction it usually gives 
nse to a certain amount of obstruction This has a double effect It causes 
dilatation and favours the formation of other stones in the calyces 

Position— The following table gives the position of the calculus in 289 cases 
of unilateral kidney stone observed at St Peter’s Hospital 

130 
61 
40 


Renal pelvis alone (usually single) 
Multiple calculi, pelvis and calyces 
Dendritic 


Uppermost calyx alone 
Middle calyx alone 
Lov est calyx alone 
Position not stated 


7 

5 

37 

9 


From this it ivill be seen that most calcuh are contained either entirely 

‘ho the 

lowest calyx is by far the most common site 

Peter's position of the atone m 133 eases observed at St 

Feter s Hospital u as as follows 

Lumbar portion 2q 

Iliac portion . 

Pelvic portion A 

Intramural portion 

Position not stated ^2 

that most ur^enc*^calr^iir>i^^ those obtained from other sources, and show 

with giant renal cafcuh largest of them are small when compared 

in 53 1 per cent ^fTho^formp? than m uretenc calcuh It occurred 

of all unilateral stones m X uX?,?. P®" of ^he latter About half 

hthiasis infection is much are infected In bilateral 

the cases from St Peter’s Hospital present in 72 per cent of 

as pus and epithelial^ce\l? ^"fo^tion facilitate stone formation, 

deposited In addition manv orfra* nucleus on which unnary salts may be 
render the urine alkaline and ^ ®och as staphylococci and B protevs 
carbonates the deposition of phosphates and 

lococcus stones ” He^XsoIvS” th work on what he calls " staphy 

chloric acid and took smears wXXf?"''' Portions of calcuh m hydro 
cocci uere found m all lavers of th^ ® 6®latinous matnx In many instances 
organic stroma and sectioned it other cases he embedded the 

He u as also able to cultivate orvania r "'ore found lying in concentric layers 

In most instances the calcuh of these calcuh 

phosphate and amorphous phosphates*^*”^”^^*^ calcium carbonate tnple 

j j 1‘ATHOLOGY. — II THE KIDNEY 

and cx Jnat?oM tta renal pelvis gives rise to catarrh 

infiltration of the pelvic wS whTeh >>7 a round cell 

. tech m turn causes an increased fibrosis The 
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Tlio second \ anetj is the giant form Ihe kulnov is transformed into an 
enormous ptis filled sac nhilo a small stone blocl s the upper orifice of the 
ureter L\teniall\ the i idnej presen cs its remform shape but its surface 
IS co\ere(I bj low roundecl e!e\*ition>, corresponding to the groath dilated 
cahets On section the renal pchis wonh slightly incrnsed in size and con 
tains a small calculus The caljccs 
on the other Jiaiid are cnornioiish 
<hlate<l and arc transformed into 
cts( like caMties often a couple of 
inclic'. in duiiuetor rhe\ are sepa 
rated from each other h\ tliin parti 
tious tlie remains of the tohimns 
of Ilertin The renal parcnchama is 
rwhiewl to a thin sheet not more 
than a few millimetres in thicl ness 
In places it maj apjienr to be tn 
tiuh (le^tro\ed and tlic mucosa of 
thi cnlw is in direct contact with 
tlie fihrous capsule whicJi is always 
thickened The perinephric fat is 
increased in amount m the region of 
tlio renal jielvisbut maj hotlimoter 
tlie treater ]nrt of the organ 

Jlie third aarict\ is the atrophic 
form The ki<lnc\ maj bo no larger 
than a walnut and is extensnth 
hollowed out so that the remaining 
parcnciu ma h re<hiee<l to a {le^ligd Ic 
amount The nnal jiolv is is dilated 
and contains one or more stones 
Ihc kuinoj IS usualh enclo«eel in a 
greit mass of fibrous fatt) tissue 
which ma\ bo mistaken for an on 
larged kidnej fins form of calculous 
p}oriephrosiii is distinctly rare 

Changes produced by ureteric 
calculi — A stone impacted m the 
ureter pnet rise to a iiiuch greater 
degree of obstruction than one in the 
lenal pch is Ti en w hen tlie calculus 
is small and lias only recently be 
tome impacted the ureter aboae it 
may be considerably dilated and 
anmilatcd The renal pehis is also dilated and all the calyces are distinctly 
clubl ed These changes tend to regress once the obstructing stone has been 
romoyed and in a pyclogram taken some months later the only noticeable 
chance is a slmht degree of clubbing of the caivces In these cases there is 
little alteration m the ureteric yyall except that the muscular tissue is 
liypertroplned This explains the rapid return to normal after operation 

The presence of infection aggravates the condition The ureter tencK 
to be more dilated and marked inflammatory changes take place m its wall 
It becomes much more fibrous and is transformed into a thick walled inelastic 
tube which remains dilated after removal of the stone These changes tend 
57 \ 
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l>oneplrole k InPj w th exten? ve fitt 
ntiltrat o s of tl e parpneh^ma A mixture of 
ll e ittnphylococru^ nure 8 end a non hjemolyt c 
str^ptofwc iKOsfo n<l n th9 ur ne 
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The first comprises s} mptoms due to a fail in blood pressure the facies 
IS draun and anxious , the skin is pale and covered with cold sweat the 
extremities are cold , the pulse is small thready and rapid 

Tile second group is composed of sj mptoms referred to the gastro intestinal 
tract Nausea and vomiting are exceedingly common Constipation accom- 
panied bj flatulent distension of the bonels is also frequently present Much 
less common is rectal tenesmus with the passage of small waterj stools These 
sj mptoms are usuall3 associated with a certain amount of rigidity of the 
abdominal muscles In most instances it is slight and is confined to the 
oblique muscles of the affected side If the pain is diffuse and accompanied 
bj abdominal distension the whole abdomen maj be more or less rigid but 
it nev er presents the board like ngidity found in cases of perforation 

Reflex sjmptoms maj be connected with the urinary organs There is 
usually increased frequency of micturition which becomes more marked 
as the stone approaches the bladder When it reaches the intramural portion 
there is definite vesical tenesmus and at the same time pain is felt at the 
tip of the penis during micturition The amount of urme excreted maj be 
considerabli reduced but complete anuna is quite exceptional As soon as 
the pam ceases a compensatory pol^aina sets in 

A renal colic usualJ} lasts for a few Jiours OccasionaJJy it may continue 
in a subacute form for several dajs As a rule the patient demands relief 
from his intense pam and is given an injection of morphia or some other 
sedative He falls asleep under the influence of the drug and when Jie wakens 
the pam has ceased 

The tcminofion ma) be sudden or gradual When it is sudden the patient 
feels “ as if something had given waj within him and the pam ceases im 
mediately This means that the stone has passed into his bladder from which 
It IS usualU eliminated within the course of a few dajs When the coho ends 
gradually, the spasm of the ureter slowlj relaxes and unne commences to 
trickle past the stone This reduces the pressure within the renal pelvis and 
reliev es the pain \ gradual termination is not so satisfactory for the patient as 
the stone remains in the ureter and will sooner or later giv e nso to another colic 
Tlie interval mav only be a few hours or may be as long as several weeks 
There may be sev eral attacks of pain before the stone is passed into the bladder 
A renal colic which ends suddenly with the expulsion of the calculus is 
called " complete ’ one in which the pain dies away gradually without elimina- 
tion of the stone is called “ incomplete 

TAvp amount of njjxie ilurju\g an attack is usually small An almost 

complete anuna is v ery uncommon If it occurs one should suspect that the 
kidney on the painful side is the only functioning organ but anuria lias been 
noticed when the opposite kidney is capable of excretion The condition is 
then usually ascribed to a reflex inhibition but it can equally w ell be put down to 
a marked fall m blood pressure The unne usually contains a httle blood The 
amount is just sufficient to render it smoky and this change may not be noticed 
by the patient Hematuria is an important sign as it generally indicates 
that the pain is renal jn origin It is absent in most intra abdominal conditions 
The DIFFERENTIAL DIAGNOSIS IS frequently difficult A right sided renal 
cohe may be confused with an appendicitis or a biliary colic while one on either 
side may be diagnosed as an acute intestinal obstruction 

In acute appendicitis the pam is most severe over McBumey s point 
Sluscular rigidity is marked and chiefly involves the lower lateral quadrant 
Tenderness in the lorn is rare The pulse is more rapid and the constitutional 
symptoms are more severe than m a renal colic 
57B 
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In bibarv colic the pain xs most intense anteriorly and tends to radiate 
towards the shoulder Muscular rigidity is more marked anteriorly, as the 
unner part of the right rectus is ngid Pressure m the costo vertebral angle 
IS not painful Jaundice may be present The urine does not contain blood 
If the colic IS accompanied by diffuse tenderness over the whole abdomen 
Y?ith flatulent distension of the bowels an. acute intestinal obstruction may be 
suspected The pam of a cohc however precedes the distension, while in 
intestinal obstruction distension is the first symptom Muscular rigidity is 
much more marked and extensive in acute obstruction and there is little or 
no loin tenderness The presence of blood m the urine and the fact that the 
constitutional symptoms are not unusually severe are both points in fa\our 
of a renal coUc 

If the surgeon is in genuine doubt whether he is dealing with a renal colic 
or an acute abdomen, it is far safer to do a laparotomy than to try expectant 
treatment A quick decision is necessary as, if the pain is due to a colic 
morphia should not be withheld while m acute intra-pentoneal lesions it is 
contraindicated before operation I have seen two cases in which the abdomen 
was opened during a renal colic In both the stone was found and removed, 
so the patient did not suffer from the diagnostic error 

TBEATJtEM OF RENAL COLIC has two objects To relieve the pain and 
to favour the expulsion of the stone 

Morphia is usually giien to relieve the pain, but it is comparatively in- 
efficacious Macht (1910) showed that alkaloids of the morphia and codem 
group increase the tone of the ureter, while papavann and narcotm relax 
it and that m preparations containing the total opium alkaloids the action 
of the latter group predominates For this reason opium or omnopon is 
preferable If morphia is given it should be combined with atropine, as tlie 
latter drug tends to counteract the increased tone produced by morphia 
Physcptone (Burroughs Wellcome & Co ) 10 mg intravenously, has been 
known to stop an attack of colic instantlj 

Instrumental treatment is rarely possible during an acute attack In 
subacute attacks the passage of a ureteric catheter above the stone at once 
relieves the pain but one cannot say beforehand if it is possible to insinuate 
the instrument above the calculus If this method is tried a dose of opium 
or omnopon should be given half an hour beforehand Either a rather large 
and stiff catheter or else a thin flexible one should be passed The first instru- 
ment displaces the stone upwards while the second may slip past it In either 
case the obstruction is relieved and the pam ceases About 10 to 15 drops 
of sterile liquid paraffin should then be injected to lubricate the ureter and 
iacihtate the descent of the stone This treatment may only give temporary 
relief as the stone ma^ become impacted again 

Symptoms of an uninfected renal calculus— The most important of these 
are pam and hasmaturia 


„ , ^ patients give a history of a complete renal 

1 °!!*^ happened several years previously, or may even have 

nn n often finds that several attacks of severe 

\!.,f chmmation of a calculus have been experienced in the past, 

more cMS/constlnt^ * paroxysmal character and become 


Usually occurs when the stone is movable 
Petos Hosmmr7 ^ “ ^8 per cent ct the cases at St 

iirpter when the sinnlf sudden occlusion of the upper end of the 

ureter, w hen the stone is sw ept agamst it The stone acts as a ball valve and 
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spasm of tho ureter completes the obstruction As soon as the stone moves 
the obstniction is relie\cd and the pam ceases 

Tlie most common and typical pam of an uninfected renal calculus is 
a dull fixed pam in the loin At first it may alternate with the acute paroxysms 
but It tends to become more marl ed after they have ceased It was noted 
in 02 per cent of tho cases from St Peters Hospital It occurs when the 
stone IS impacted m the renal pehis anil is therefore a comparatively late 
sign The pain is dcfiniteh increaseil by exercise or jolting and relieved by 
rest It IS usualh described ns a dull ache or a boring pam After exercise 
it IS much more sex ere and described as stabbing or cutting Many patients 
complain that it is worst in the exenmg after the daj s work It is usually 
felt m the angle between the last nb and the erector spins but when severe 
it maj spread to the front of the abdomen It show s little tendency to radiate 
downw nrds to tlic groin U hen severe it is accompanied by lorn tenderness 
A few cases have been described m which the symptoms were said to be 
reforred to the opposite kidney If the pam is severe it may spread across 
the middle hue it is then felt on both sides 

Hevivturiv — Ivext to pam this is the most important symptom A 
Ji'omatuna of sufficient iiitensitj to be noticed bj tJie patient was present 
in 44 per cent of the patients treatwl at St Peters Hospital It vanes with 
tho amount of tho pam being most intense when tho pam is most severe 
This moans that it is most noticeable after exercise or jolting As a rule the 
amount of blood found in tlio urme is not largo and is only sufficient to render 
it smokj A jirofusc haimatuna is quite exceptional Blood clots are also 
uncommon if thej are found thej are small and resemble tea leaves Long 
ureteric clots arc vorj seldom present Occastonallj ono may be found after 
a severe bout of pain 

Symptoms of infected renal calculus—PAiv— In about 1C per cent of 
cases ono obtains a liistorj of one or more attacks of renal colic often followed 
bj tho passage of a stone They may have occurred many years previously 
possibl) before the kidney became infected 

Once infection has set in the pam diminishes m seventy About 11 per 
cent of patients state that they never had pain in the affected kidney while 
most of tho remainder only admit a slight ache or feeling of discomfort m the 
loin On the other hand severe pam is experienced in about 30 per cent of 
infected coses It is then duo to a pyonephrosis a pennephno abscess or to 
sudden occlusion of tho ureter by a pelvic stone In these conditions the pam 
iS lecomiAsniei} hy a sharp xiso nf tpjnpftrature 

piURiA Pus 13 found in the urine m every case of infected renal calculus 

If the amount is large the patient may notice that he is passing thick urine 
if it IS small pus cells may only be found on microscopic examination 

A gross sy mptomless pyuna is often the sole sign of infected lithiasis 
and not infrequently is associated with giant calculi 

The pyuria may bo intermittent In such cases the ureter becomes blocked 
from time to time hen this happens the urine clears but the pam m the 
loin IS increased and tho temperature tends to nse Aa soon as the obstruction 
13 relieved the urine becomes loaded with pus but the pam and temperature 

both subside . „r, x r „ 

H EMATDRIA A gross hsematuna was found in 32 per cent oi the cases trom 

St Peter s Hospital In most mstanees it was a comparatively early symptom 
In cases of severe infection a macroscopic hematuria is uncommon The same 
annlies to tho finding of red blood cells m the urinary sediment but it is possible 
that they are hidden from view by the enormous number of pus cells present 
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State of the general health — ^E\ery patient •who harbours an infected 
renal calculus must suffer from a certain amount of septic absorption Sooner 
or later this undermines his general health He loses weight and becomes 
easily fatigued His appetite is poor his tongue is coated, and as a rule he 
IS constipated He becomes pale and a blood count shows that he is suffering 
from a seeondarj anaemia At the same time there is usually a distinct leuco- 
cj tosis Perhaps the most remarkable feature of these cases is the rapid im- 
proiement that takes place after an operation which eradicates the sepsis 
A certain amount of /ever is often present The most common type is 
a slight eiening rise which may not be noticed by the patient or even by 
Ills doctor The evening temperature is usually between 99 degrees and 100 
degrees In the morning it is normal In spite of this slight degree of fever 
the patient feels comparatively well and is able to carry out his normal duties 
In cases of pyonephrosis or pennephne abscess one usually finds that 
the patient has a temperature of the “ septic t 5 T>e ’ It rises to 101 degrees or 
perhaps 102 degrees at night but in the morning it is approximately normal 
Kigors are rare but the constitutional symptoms are severe and the patient is 
unable to w ork 


The most serious form of fever occurs when an acutely inflamed kidney 
becomes blocked by a stone at the uretcropelvic 3 unction This usually 
gnes rise to an attack of acute pain, and dunng it there is a ngor with the 
temperature rapidly rising to 103 degrees or 104 degrees As long as the pam 
continues the temperature remains at this high level and the rigors may be 
repeated Once the stone is disimpacted the temperature rapidly falls If 
this does not happen within a short time an emergenej operation may be 
necessary m order to remove the obstructing calculus 

Occasionally if the infection is only slight, an acute attack of pam may 
bo accompanied by a ngor and a sudden rise of temperature The iigor is, 
howcier, not repeated the temperature quickly becomes normal, and oftor 
a few hours the patient feels no furtlier ill effects 

Symptoms of a stone in the ureter — If the calculus passes slowly down 
the ureter it gnes rise to a senes of painful attacks They are usually shorter 
and less 8c\ ere than a complete colic but tlieir intensity may vary The 
intcrial between these attacks is very variable It may be only a few days 
or hours or may be as long as several weeks The most characteristic feature 
o tlicsc crises is the gradual change m position of the point of maximum 
'' hen the stone lies just below the renal pelvis the pain is most intense 
*8 in tJie lowest third of the lumbar ureter the pain is 
^ point about two inches lateral to the umbilicus A stone 
nni^i \ 'r gives rise to pain a short distance internal to McBurney’s 

ivfprnni lutcamural portion la accompanied by pain over the 

wards Kfi these attacks the pain tends to radiate down- 

punfiil area ^ maximum intensity marks the upper limit of the 

cue ^^*'**^ CALCULUS Pain — About 60 per cent of patients 

followed lj\ iliP more attacks of renal coho which are frequently 

tht\ cue nlaof* ifFfl f stone When the calculus becomes impacted 

The position of H.i ^ pam, increased by exercise and relieved by rest 

thatCd"c<fm of impaction, and is sim^ar to 

pchic portion and tovn paragraph Most calculi are impacted in the 
source of dingnostmerror'^ Pam of?r“^ McBumey-s point This is a frequent 
Incknche due to back pressure ^ associated w ith a renal 
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The intensity of this pain is \erj \anable It maj be very severe but 
IS usually only a dull ache It is uncommon to find complete absence of pain 

Hematuria — OrcasionaHy the hiematuna is lery profuse but as a rule it 
IS onlj sufficient to render the unne smoky It does not seem to be influenced 
to anj great extent bj exercise 

In the absence of a gross lisematuna the urine usually contains a few red 
blood cells 

Changes in the quantity of urine eliminated are not uncommon 
A ureteric calculus is frequently associated with a unilateral polyuria On 
cjstoscopj the efflux from the affected side is much more frequent and copious 
than that from the opposite ureter A total polyuria may occasionally be 
present An oliguna is more common In most instances it is slight but 
occasionally complete anuria may be noted It should be remembered that 
calculous anuna is much more common in cases of ureteric than of renal 
hthiasis 

SWPTOAIS REFERRED TO OTHER ORGANS— Occasionally a stone lodged 
m the peh ic ureter may give rise to symptoms referred to the genital tract 
They are painful nocturnal emissions pain on ejaculation often accompanied 
ba the passage of blood stained semen pam along the course of the vas or 
m the testicle Young (1907) considers that they are due to irritation of the 
seminal \esicle by a stone in its \icinity 

Pam in the rectum is occasionally noted It may be confined to the side 
on which the stone lies \esical symptoms are more common but are practi 
call} confined to cases m which the stone lies in the intramural portion of the 
ureter they are diurnal and nocturnal frequency of micturition and pam 
at the tip of the penis at the end of the act 


EXAMINATION 

Physical examination— It is always difficult to feel the I idney during 
an acute attack of pain as it is masked by the rigidity of the flank muscles 
At the same time pressure on the loin is always painful 

In cases of uninfected renal calculus tlie kidney is seldom much enlarged 
and appears to be normal to the examining fingers It !•> usually tender 
especially when there is a renal ache at the time the examination is made 
Tenderness over a point about two inches lateral to the umbilicus is frequently 
found w hen a calculus is impacted at the upper extremity of the ureter 

Thff ffbsnges fiMiJid jn jjafected hthiasis are much more striking The 
kidney may be an immense pyonepJirotic sac filling half the abdomen or a 
shrunken atrophic organ not much larger than a walnut In most instances 
it IS moderately enlarged and lies at a lower level than usual so that palpation 
IS easy It is movable both in a vertical and a horizontal direction Its 
surface is smooth but there may be a few low rounded projections on it The 
kidney is usually tender , „ u u cii 

A large pyonephrosis gives nse to a tense oval swelling which fills up 
the loin and bulges the abdominal wall forwards It is not freely movable 
as it IS usually held m position by pressure of the abdominal muscles Palpa 
tion IS painful and increases the contraction of the abdominal muscles Fluctua 
tion can occasionally be made out , . , , *u i j i ii 

A ureteric calculus is very rarely palpable through the abdominal wall 
but may be felt on rectal or vaginal exammation 

Cvstoscopy— In cases of uninfected renal calculus there is usually 
no change in the appearance of the bladder wall or the ureteric orifice There 
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may, however, be a change in the nature of the efflux In early cases it is 
often more frequent and forcible than that on the opposite side Tins is due 
to a unilateral diuresis If the kidney is in a state of partial retention, the 
efflux may be infrequent and lack force A turbid efflux is usually clue to blood 
in the urine 

If the kidhey is infected the ureteric orifice is more or less cedcinatous 
and congested At first its movement is unimpaired, but as the kidney is 
increasingly damaged the orifice gradually becomes dilated and rigid The 
efflux IS alv a> s turbid unless the amount of pus m the unno is too small to 
be recognized by the naked eye It may be frequent and \1gorou3 at first, 
but as the renal function diminishes it becomes more and more infrequent 
If the kidney is pyonephrotio the efflux is often very infrequent, but uben it 
does occur it is exceedingly copious 
When the kidney is completely destroyed 
the efflux may consist of thick pus 
uhich slowly exudes from the urctcnc 
orifice like tooth-paste from a collapsible 
tube 

Ureteric cvlculus — A few days 
after a renal colic, small flame shaped 
submucous h.xmorrhages may be seen 
close to the ureteric orifice They ore 
most numerous on its upper and outer 
aspect There is always a narrou clear 
space between the ha?morrhagic area and 
the orifice itself These Jiaimorrhages at 
first show up as bright red patches, later 
they become purple and as they fade 
away they assume a brownish tinge 
They are most common when a stone 
is impacted somewhere in the course of 
the ureter but very occasionally they 
ace found w hen it lies in the renal pelvis 
Exceptionally they are found in non 
calculous conditions e g neoplasm 

When a stone is impacted in the 
upper part of the ureter the cy stoscopic 
appearances are similar to those of a 
tWo , c X. ^ renal calculus As it nears the bladder 

the ureteric orifice becomes asdematom and is also dilated The most marked 
rS" T" f reaches the intramural portion The orifice 

rremSar r T'' ^ » d-Ay edonr and may show 

Hie f snbmueons hemorrhage and has an irregular surface 

It B cmdLlIv f ‘‘f "'■’y ‘‘P stone appears 

Wheittee 1 “'s down on to the base of the bladder 

roundinc rnurmis has usually a broivn colour and the sur 

increases the cnntrflcf a di^ky hue The presence of infection 

while the muema a ^ then white from a covering of phosphates, 

plum-coloured 

nosed bv means of an Y ^ ®very stone m the upper unnary tract is diag- 
examinftion should It is important, therefore that this 

chrome loin pain or complains of acute or 

F ners irom an unexplained hsematuna or pyuria 
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Pio 418 

A transparent renal calculus shown Up 
by pyelography It appears as a light oxal 
area within the shadow thrown by opaque 
fluid in the pelvis (Air Ogier W ard s case ) 
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riio opncitj of R stono depends other things being equal on its chemical 
composition The most opiqn^alonh are those composed of calcium oialate 
phosphates and carbonatea Tliere is little to choose betueen the opacity 
of those Biihstanccs and stones composed of them tliron deep X ray shadows 
Uric acid calculi hai c the same density as the soft tissues of the body and 
are not tisualizcd on a plain film Stones composed of urates generally 
throw a laint but di^ttinct sbailow while those composed of cystme are fajrlv 
opaque but the slindows thej throw are never as dense as those cast by 
calculi composed of lime salts Transparent calculi are usually formed 
of uric acid but in a few instnncea tnaj be composed of opaque substances 
I have seen one instance m which stones formed of a mixture of oxalates 
carbonates and phosphates failed to give aiij shadow on a plain film but in 



Fio 419 

Jl/wJ oirroms of o Jarjfo renal role Iu9 Left anlero poster or v 6w Ru»ht 
I teral > ifv* Tl e stone »1 ttdo » is projeotcU on the enter or pov t on of the 
Rha lows of tl e bo I os of the xertebre 


this case the calculi w ore imusuall^ light and porous The presence of trans 
parent calculi can usuallj be demonstratcvl bj pyelography w-hen they appear 
as filling defects in the shadow cast b> the opaque medium (Fig 418) 

fiiE SHADOW b OF nc’TAD CALCULI are usually uniform Occasionally 
the^ show distinct lamination Stone shadows are never mottled like those 
of calcified glands thej have sharply defined edges 

A stone shadow either 1 es entirely within the kidney shadow or else on 
its inner border The shadow of a stone in the renal pelvis lies :n the clear 
space between the psaas shadow and that of the kidney itself at the level 
of the sinus notch hen the stone is small the shadow is round or oval 
blit as it grows it tends to become tnangular (Fig 419} 

A stone m the lowest calyx throws a shadow which lies in the lowest third 
of the renal shadow It is usually about half an inch from the lower pole 
If the shadow is small it is usually round or oval ^Vhen it becomes larger 
it may assume the shape of a collar stud A stone m the middle caljx lies 
about half on inch from the outer border of the kidney at the level of the 
renal notch A stone m the upper calyx gnes a shadow which is entirely 
above the last rib It is distinctly rare to Bud solitary calculi m this position 
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The shadows of uretebic cvlcuu — Stones imincted ureter 

throw shadows that are comparable with those of renal calculi Tiieir outline 
IS shari) and their density is generally uniform If lamination is noticed it is 
usually conHned to the low er portion of the shadow These stones arc usually 
round or oval when they first leave the kidney but if they remain for long m 
the ureter they tend to become cylindncal or almond shaped (I ig 420) 

The ureter can easily become displacetl from its nonnal imsition and 
when It IS dilated and angulated the 6ha<Iow of a stone in it may ho a con- 
siderable distance from the usual line 

A stone m the lumbar ureter usually hes with its long axis vertical and 
if this line IS prolonged it should cut through the transverse processes of the 
vertebr* above and below it The long axis of a stone m the upper part 
of the pelvis is directed from below upwards and inwards that of a cal 
cuius opposite the spine of the ischium is ogam vertical while if it hes 
below this point its axis is inclined upwards and outwards If multiple calculi 
ate present a line drawn througli them should correspond with the line of the 
ureter 

In most instances an intravenous pyelogmm gives all the necessary 
information (Fig 421) This is specially the case when the bladder urine is 
sterile It is then rare to find that the functional activity of the diseased 
kidney is totally abolished so that good excretion ninv be expected from 
both sides In such cases any diminution m the function on the affected side 
can be determined by a dcKv m the appearance of the pyelographic shadow 
or a delay m the elimination of mdigo carmine 

If the bladder unne is infected one must determine whether the non 
calculous kidney is also infected This usually necessitates catheterization 
of the ureters If catheters have been passed there is no reason win a retro 
grade pyelogram should not be made provided that a good specimen of urine 
has been obtained from both sides This precaution rules out cases of pyo 
nephrosis m which an ascending pyelogram may be dangerous The only 
other precaution is that as much of the opaque fluid as possible should be 
sucked out after the examination 


The stone shadow is always completely included within the sliadow of 
the opaque fluid As most calculi give nse to a certain amount of obstruction 
the shadow obtained by intravenous pyelography is usually deep and distinct 
that appearing on the healthy side vs often much fainter as the opatjue fluid 
passes without hindrance into the bladder Thus a faint shadow may indicate 
that the kidney is active and unobstructed but it must be remembered that 
as a result of a recently impacted stone in the ureter there is often no sign on 
the urogram of functional activity of the corresponding kidney 

ormetly much discussion was centred on the diagnosis of conditions 
^ rise to false shadows They were due to opaque bodies in or 

near the ladney which gave nse to shadows which were confused with those 
cra^^ * ^ow most of them can be excluded by an intravenous pyelo 


nf common renai conditions gning rise to false shadons are areas 

or „ orinnen groiiths of the organ caseous 

sham parenchymal stones Areas of calcification throw 

tSish them «tromely irregular and this is sufficient to dis 

uniform shadow ‘^i ^®‘^ows Caseous masses usually throw a faint 

Bam A natnehv™, I'''’**'''’'’ “'S'® “ «>e pyelo 

m that it ?s denso^'^ ® shadou ahich resembles a stone shadow 

in that It 13 dense uniform and has well defined edges hut which is distinct 




Radiogram of a atone in U e loner end of the right ureter 
The nucleus is plainly visible and appears to he m the 
middle of the stone The nucleus i* really at the junction 
of tlie middle ami lowest thirds The radiogram show s that 
the stone w foreshortened so that the upper portion is not 
seen Radiogram taken obliquely 
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Radiogram of two stones in the renal pelvw Note the relationship to the 
kidney shadow Right pyelogram oi same case , the stones show up as 
light areas in the sha low of the opaque fluid The narrow mg of the upper 
point of the ureteric shadow is due to spasm of the ureter and is nearly alw ajs 
present when « stone is imparted in tl e renal pelvis 
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from the pj elogram Its position R-ithin the kidnej is determined by exposures 
taken on inspiration and expiration (Fig 422) r- i c 

Pehic shadows are usiiallj due to phleboliths or to areas ot calcifaca- 
tion in tlie sacro sciatic ligaments Thej are round or oval dense, sharply 
defined and are usuallj about 3 to 5 mm in diameter Their usual position 
is close to the pehic brim below the le\el of the spme of the ischium This 
IS below and outside the line of the ureter and this is generally sufficient 
to distingmsh them from uretenc calculi In doubtful cases the diagnosis 
can be made pjelographj These shadows are \erj common Thurstan 
Holland states that thej are present m one out of every 3 4 male and in one 
out of e\eT\ 4 female cases (Fig 423) 

COURSE AND TERMINATION 

A stone in the upper urmary tract is alwajs a serious condition for the 
patient At best he maj eliminate it after one or more attacks of renal colic 
In most cases an operation becomes necessary It may be a comparatively 
minor affair, such as dilating the ureter or incising its vesical orifice, or it may 
iniolve exposure of the kidney or some portion of the ureter In either case 
there is alw ay s a nsk of recurrence 

The ad^ent of infection greatly aggraxates the patient’s condition Unless 
It can he cured he is liable to rapid recurrences after operation, and ultimatelv 
dies from sepsis and renal failure There are three degrees of infection In 
the first the infection, is confined to the side on which the stone lies In the 
second a unilateral lithnsis is combined mth a bilateral infection In the 
third, infected calculi are found on both sides 

If the infection is not cured, the state of the patient is extremely pre- 
carious Mam may live for twenty years in spite of a bilateral infection 
but xery few live for much longer They gradually go downhill and ultimately 
dte of ur»mia As stone usually affects patients between the ages of thirtx 
and fifty , the expectation of life is seriously diminished 


TREATMENT 

The treatment of urinary Iithiasis is both medical and surgical The 
aun of medical treatment is to facilitate the ekmination of the Wculus, to 
prexent a recurrence, and to cure infection Surgical treatment consists m 
rcnioxing any calculus that may be too large to be ebminated naturally, in 
correcting any anomalies m the urinary passages that may give rise to stag 
nation and secondarx stone formation and in removing functionless kidneys 
Thus it w ill be seen tliat after an operation for stone the patient should be put 
on a course of medical treatment, and that the removal of a calculus is not 
sufficient to relieve his tendency towards lithiasis 

Medical treatment Up to the present the medical treatment of calculous 
disease has mainly consisted in forbidilmg food which contains, or gives nse 
to stone forming salts and it must be confessed that this hne of treatment 
has proved to be singularly inefficacious 

At the same time, if a’ patient is Inotm to suffer from hthiasis, the salts 
of Mliich Ills calculi are composed should be rcslncled. This uill slou doim 
the rate of groiith of the stones but will not present their formation Thus 
if a pattcot suffers from unc acid hlhiasis the intake of purms should be cut 
Lii " Jttones are composed of calcium oxalate the consumption 
of X pgetables and fruits rich m oxalates should be restricted 



Fio 422 

Radiogram of a large pelvic calculus w th a small doubtful 
shadow to Its outer side The small shadow uss ahoivn 
to be thrown by a stone by the fact that the relationsh p 
of the two sha fows was the same m the radiograms taken 
on inspiration ond expiration 
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The influence of the calcium and magnesium metabolism on oxalate hthiasis 
has been described (see p S8S) The Yalne of milk appears to be twofold it 
proi ides a good supply of vitamin A and also adequate amounts of calcium 
in an easiU absorbable form 

Phosphatic hthiasis is nearly always due to sepsis It is impossible to cure 
the infection until the stone has been removed but as soon as this has been 
done a course of sulphathiazole or of some other drug of the sulphonamide 
group should be gu en •, n ^ 

The medical treatment of ajsttne htkiasu gives good results Oystine 
or Its parent cj steme can be obtained from all complete proteins on hydrolysis 
but IS present only m small quantities m caseinogen and egg albumin These 
are the only proteins that may be given with impunity All forms of meat 
and fish are forbidden Carbohydrates and fats are unrestricted Cystine 
crystals are soluble in alkaline media but not m acid The urine should there 
fore be kept permanently alkaline It may be necessary to give as much as 
120 gr a day of sodium bicarbonate to effect this The patient should test 
his urine w ith litmus paper every morning and evening and regulate his dose 
of alkali accordingly 

In all forms of hthiasis the patient should drink enough bland fluid to 
bring the urinary output up to 70 to 100 oz (2 to 3 litres) a day This reduces 
the concentration of the stone forming salts to one half and at the same tune 
proi ides a sufficiently strong urinary stream to wash out small stones or crystals 
Surgical treatment ol renal calculus— Indicatiobs — Any stone that is 
too largo to be eliminated naturally ought to be removed surgically There 
IS no doubt that the best immediate and remote results are Stained by an 
earl} operation The urinary tract is then uninfected as a rule and the stone 
IS small enough to be removed through an incision in the wall of the renal 
pchis Tlie indications for opeiation therefore depend largely on whether the 
stone can be eliminated naturally or not 

A small stone usually throws an X ray shadow which is round or oval 
If the diameter of this shadow is more than a centimetre operation should 
ho aihiscd as there is no possibility that the calculus can be passed If the 
diameter of the shadow is less than 5 mm one should wait as it is probable 
that the stone will be eliminated The most difficult case is where the stone 


shadow lies between these hmits If the patient has already passed stones 
from this kidnoj it is probable that the ureter is somewhat dilated and one 
should w ait to see if lie can pass this one also On the other hand if the stone 
IS giimg rise to seicrc pain which is seriously interfering with the patients 
work o])eration sliould not be delayed The composition of the stone should 
also be taken into account This can be estimated fairly accurately by exam 
inmg the urine for cry stals A cystine or uric acid calculus is eliminated much 
more easilj than an oxalate stone of the same size 

An\ stone tliat has become moulded to the cavity m which it lies requires 
operation It cannot ho passed naturally Thus a triangular stone in the 
renal peh is or a collar stud calculus m a calyx can only be removed by operation 
no matter what Its size may be 

A sliglit degree of infection is not a contraindication to a conservative 
oiwration and extremely good results can be obtained by pyelolithotomy 
1 hf'nd a grossly infected kidney containing large masses of stone 

slioiiKl he removed as soon as po^ible provided its fellow is healthy The 
greatest Uiliiciilts nnces m cases where a moderately infected kidney contains 
a dendritic calculus which has not seriously diminished its function Much 
depends on the size and shape of the projections lying in the calyces If they 
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are long and club sliaped jt would be impossible to remove the calculus without 
slitting up eacli cilj \ This w ould do so much harm that a primary nephrec- 
tomy IS preferable If the projections are short and stumpy, they may be 
withdrawn from the mouths of the calyces without damage In this case it 
nia^ bo possible to remove tlie calculns through a pekic incision 

Jlultiplo stones create other difficulties If they are very numerous 
a nephrectomy is indicated ns it is impossible to remov e them all and a rapid 
recurrence is the rule If a comparatively small number less than ten or so 
are present, their mdnidual sliadows appear on the X-ray film The most 
common arrangement is to find a comparatively large stone blocking the renal 
pehis, while tlie others are much smaller 
and lie m the calyces The pehic stone can 
1)0 remo\ed by pyelolithotomy and most of 
the others can be picked out of the calyces 
with a long slender forceps If this is iin 
possible a limited cortical incision can be 
made over the calyv in which tlie\ lie It 
may be necessary to make two or three such 
incisions before the kidney is completely 
cleared of stones It is m cases of this tyi>e 
that radiography during operation is so 
useful 

P\ EL0UTK0T0A1\ — When the kidney has 
been exposed (see p 145) it is brought well 
out on to the loin The peripehic fat is 
cleared off the posterior surface of the renal 
pehis The surgeon then grasps the kidney 
in his left hand Tlie tips of tlie index and 
middle fingers should compress the anterior 
lip of the renal sinus, while the thumb com- 
presses the posterior lip In this way the 
stone, which is felt within the renal pelvis 
is prevented from slipping back into one of 
the calyces Tiie incision m the pelvic wall 
commences about 2 or 3 mm from the 
posterior lip of the sinus rather above its 
midille, and i, continued ton ord, tlie urctero 

Ae fUnetMV Ji JwMjM fiib£V7- -gv /aw? Surgwns ifngtfT fiVreMjjiV 

point, as if it IS carried right down to it a *'■ - 

stricture may afterwards fonu The surgeon 
cuts directly on to the stone, which is felt grating against the point of the 
knife The stone is then removed bt means of a forceps or a small scoop 
The incision in the pelv ic w all should be long enough to permit removal of the 
stone without lacerating or bruising its edges 

The next step consists m explonng the kidney A finger is inserted into 
the renal pelvis and the mouth of each calyx is palpated If counter pressure 
IS exerted on the corresponding portion of the convex border of the kidney 
quite small stones in tlie calyces will be detected They may be removed by 
means of a slender curv ed forceps introduced through the pelvic incision If 
this fails, a small cortical incision is made over the calyx, while the surgeon 
blocks Its mouth with his fingers (Fig 424) The last step is to venfy the 

calibre of the ureter A No 10 or 12 Chamere bougie should be passed down 

to the bladder 

58 
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PyeSoluhotomy combinetl with a limitcii 
nephrolithotomy The pelvic stone 
has been removed 4 small incision is 
made directly on to the stone in the 
ealyr, wliicli is held in place by the 
8 ifnger nrfrurfoxW 
the pelvic incision 
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The pelvic incision should alnajs be sutured If the renal pelvis is dilated 
and the incision comparatively long a continuous suture of fine catgut is best 
If the mci«ion is short t«o or three interrupted stitches suffice A couple ol 
stitches unite the fatt\ tissue o\ er the pelvic n all and serve to bury the iv ound 
in It The kidne> is ttien replaced a drainage tube is placed close to the pehic 
incision and the mam uound is closed m the usual manner 

Modifications of pyelolituotomy— Many modifications have been 
described Thej are all designed to gi\e more room so that larger calculi 
be extracted For tlua reason the mcLsion has been extended so that 
It inrohes the renal parenchyma as well as the pehis Unfortunately this 
docs a\ia\ nith the advantages of a pure pyelohthotomy and increases the 
risk of secondarv haemorrhage and other 
complications 

Pydotomte elargie — Marion introduced 
this operation in 1922 He commences bj 
opening the renal pelvis through a curved 
incision m the lowest third of its posterior 
wall It begins just above the uretero 
peKio junction and curves upwards and 
backwards to the junction of the middle 
and lowest thirds of the renal notch 
Marion then places tw o clamps on the edges 
of the kidney sinus to control the retro 
pelvic vessels and continues his incision 
between thorn through the kidney tissue in 
the line of the low er calyx The whole in 
ciMon IS curved with the convexity directed 
upwards It is partly renal and partly 
pelvic and is about twice as long as the 
usual pjelotomy incision It is most suit 
able for pelvic calculi which have a pro 
longation extending into the lower calyx 
Its great disadvantage is that the retro 
pelv ic V essels are div ided This causes 
necrosis of a considerable amount of kidney 
tissue (Fig 425) 

Jtijenor iiephro } gclohlhotomy — This operation was introduced by Papin 
(niul /oiidck 1928} apparentlj independently The kidney is exposed and 
dislncatoil out of its bed The lower pole is tilted upwards so as to put the 
lower border of the renal pelvis on the stretch The incision commences a 
few inillimotres above tlio iirelcropciv ic junction and is continued along the 
lower border of the renal pelvis until the inferior angle of the renal sinus is 
reactievl I he knife is then carried along the inner border of the Kidney as 
Inr ns tlie lower pole opening up tho whole of the lower calvx The operation 
gives ample room for removing rcallj laige calculi and permits a thorough 
exi.lomtion of the whole of the pcUo caljx system Unfortunately it is occa 
litmorrlrngo b,.t tl.,s .s tho onij compl.cation 

NnmioiiTlroTOMi— TIiih operation is mrlicatcd a lion the stono Bonds 
projoclion, min one or scicral cnijccs Usunllj tho hrgest of tliera lies in 
! " iio''rmnd ""li openwi The incision tliroiigli tlickidncj 

V to and nhont i; mm hcliind the com cx border (rig 427) 

111 ojK 11 til. limost cal. X the middle of the incision lies at llio junction of tlic 



, I to I «> ^1 rg !» Tic incision is 
own !j tic 0 rvc*l Inc !e tic 
i si rtfcn rcf resent* the pos tion 
of tl rnlc 1 s ( \Jtfr lap n) 
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middle and lonest thiriia of the bolder (Fig 428) The surgeon cuts directly 
on the stone iihich can be felt through the hidnej tissue and the point of 



Fig 42ft 

Infcnor nephro thotomy Th« courso of the incision la shown on the 
Jett and the space obtained on ll e right In both Bgures the renal portion 
of U e inciiion might heie been prolonged with edvantage [After Papin ) 

the knife shonltl grate against it The stone is gent)> freed taking care that 
each projection is conipletelj liberated from the caJjx in which it lies This 
niaj necessitate enlarging the kidnej incision If the surgeon attempts to 



remove the calculus before it is completed freed he will certamlj break it and 
mav hat e great difficulty in extracting all the fragments The hberation of a 
large branched calculus is a difficult and tedious process but it is essential if 
the^ calculus is to be removed intact When the stone has been removed it is 
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examined for signs of fracture If anj are found the corresponding calyces 
must be in\estigated If neeessarj fresh incisions should be made o\er them 
\\ hen the stone has been completely remoaed the ureter is explored by passing 
a bougie dowai it , , , ^ i ^ i 

\ nephrolithotomy may be necessary for a calculus entirely contained 
in tlie renal pehis This is indicated only when a pyelohthotomy cannot 
be performed as when the kidney cannot be dislocated on to the loin or when 
tiie renal pehis lies entirely within the kidney sinus Under these circum 
stances the empta lowest calyx must be opened The incision is the same as 
that alreads described but one does not attempt to open the calyx blindly 
The calyx lies at a depth of from 1 to 2 cm from the surface and when the 
incision has readied this depth two small retractors are inserted and a search 
is made for the pearly white mucosa lining it Once it is found the opening 
m it IS enlarged until a finger can be inserted through it into the renal pelvis 
and the stone palpated 

An incision in the renal parenchyma is sutured by interrupted stitches 
I u<!c a doiihle thread of fine catgut which is not so liable to cut through the 
kidne\ substance as a single thread of thicker material Each stitch should 
tra\cr«e the whole thickness of the kidney tissue but should not penetrate 
into a calyx 'Many surgeons tie these stitches over a pad of fat or muscle 
Tins is useful if the kidney is not infected but if it is the pads will necrose 
and incriase tlio sepsis 

IKmorrhage is always troublesome m any operation involving the renal 
parenchyma An incision just posterior to the convex border of the kidney 
coincides as nearly as possible with the lino of demarcation between the areas 
Kuiijihed h\ the anterior and postenor branches of the renal artery It can 
never be called a bloodless line but as no large vessels are divided the 
amount of necrosis following it is reduced to a minimum 

flic technique of xmiRECTOMY for stone is the same as that of nephreo 
toinv for other conditions (see p 164) The only point I wish to make is 
that if the iicnnoplinc fat is increased m amount and is fibrotic it is usually 
adv isabli to reiiiov e it w ith the kidney It is generally possible to find a plane 
of cleiingc between it and Zuckerkandls fascia through which the kidney 
(iiclosod m j(s fatty envelope can be enucleated If no such plane of 
(leavage tan he found one may be forced to do a subcapsular nephreotonu 

(MX* ]l 1(0) L L 

I’mitiai m 1 III fcCTOMX IS oceasionnlly indicated in cases of double kidney 
one lialf of which contains a stone As each portion has its own ureter and 
blfKKl KupiiU the ojioration presents no difficulty The ureter and the blood 
ves-Mls of tht diseased portion arc first tierl off and divided A flap of the 
Ti * r di‘>eased jiortion is tiimevl up and a transverse incision is made 
I . . ^ n I V indicates the line of demarcation betw een the tw o por 

iioiH 11 k tajiMilar flap is sutiireil over the raw area 

aiut nonnally formed 1 idney is extensively cavitatcd 

form mci^wn ' ^ ***" *’^**‘^^ tissue it may be resected by means of a cum 

mvmpui VTioxs— The pain of a renal 
mthir n ^,\ catheter can be passed above the stone A 

«hl aJm iL f »>‘*tnunent inav be used It is probable that it 

nsilnflel “'••no to escape If it fails 

nmv b< hft in iK.siftnn^r * it may pass the stone Thecatheter 

of hnmil Dnmnin t<)u i.l nnd before withdrawal I or 3 c c 

ol hqmil pamflm shoiihl W injtetoU through it (Fig 429) 



Rsdioprnni ttf n smoH <'stru^M m ?>w«*r end of tJo 
left ureter The »tone | w»o<l unttirnllt nflcr 

cliUtitim 
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Manipulations to favour the passage of the stone should not be attempted 
if the stone is larger than an orange pip They ^nerally fail unless the stone 
lies below the level of the spine of the isdiium The chief indication for these 
manipulations is furnished by cases m which a small stone lies close to the 
bladder but shows no signs of passing into it They are contraindicated in 
cases of large stones Toarked dilatation of the kidney and severe sepsis If 
one attempts to entangle a stone between two or three catheters and then pulls 
it out one will probably do so much damage to the ureter that a stricture 
subsequently forms Repeated attempts to extract a calculus are dangerous 
Dilatation with metal instruments should also be a\ oided 

A uretenc meatotomy is performed by means of an endotbermy electrode 
by which the \esieal orifice is slit up for a distance of about a centimetre 
(Fig 430) - 

If the stone lies in the intramural portion one can usually see it drop 
into the bladder if it lies entirely outside the bladder it usually comes away 



within the next forty eight hows Occasionally it may remain for some 
weeks m the ureter but when it does pass it comes away painlessly 

Ureterolithotomy — ^This operation is indicated m cases where the 
stone IS too large to be passed naturally or when there is progressive dilata 
tion of the kidney above it (Fig 432) It should be done without delay in 
cases of sbiwe whan ewiowW bes -m the ureter of a sobtary 

kidney on account of the nsk of calculous anuna Infection is another 
indication for early operation 

The technique of exposing the ureter and removing the stone is given on 

p 201 

Nefhro ureterectomy is indicated when a uretenc calculus has given 
rise to a pyonephrosis The ureter is divided below the calculus is freed 
upwards as far as possible and is packed into the iliac fossa The patient is 
then turned over and the kidney and ureter are removed through the tisuil 
lorn incision 

Dissolution of renal calculi— In 1939 Albnght Sulkuwitch and Chute 
reported that an isotonic citrate solution of a pH of 4 0 had been used expen 
mentally and clinically to dissolve calcium phosphate stones In spite of the 
excellent solvent action of this fluid it was found to cause too much pain 
mdema and hzemonhage for extensive use After further investigation it was 
discovered that the addition of magnesium ions considerably reduced the 
imtatmg action of the citrate This fluid known as solution G was advocated 
by DUby citnc acil (monohydrate) 32 25gm magnesium oxide (anhydrous) 
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3 84 gm ,sodjumearbonate(anhjdrous)4 37gm , waterq s ad 1 000c c — forthe 
dissolution of calcium phos- 
piiate carbonate and mag- 
nesnim ammonium phosphate 
stones In order to keep the 
maximum amount of fluid 
in contact uith the calculus 
for as long as possible Suby 
described two tjqies of tidal 
irrigation apparatuses u hich 
otherwise would have to be 
carried out bj constant in 
jection of the fluid bj a 
sjTinge 

The routes bj which the 
fluid ma\ be brought into 
contact intli a renal cal 
cuius arc either («) through a 
nephrostomy bj the use of 
one or more tubes or b} 
a ureteric catheter with a 
nephrostom) tube for an 
exit, or (b) one or more 
ureteric catheters passed into 
the pehjs of the kidnej \ia 
the bladder and ureter 
This method has a de 
finite place in the treatment 
of renal calculi when used 
through or in conjunction 
with a nephrostomy tube But when the fluid is injected into a closed 
renal pehis by means of one or more 
urctenc catheters the results haae fre 
quently been so unsatisfactory that manj 
urologists are much a\ erse to it 

BILATERAL LITHIASIS 

lodtcations for operation in bilateral 
lithiasb — A certain amount of confusion 
of opinion has arisen as to the best line 
of treatment m these cases In this 
paragraph I wish to discuss chiefly the 
question as to the side on w hich the first 
operation should be performed and also 
the inter\al that should be allowed to 
elapse between the operations It is 
rarely advisable to operate on both sides 
at the same time as patients suffering 
from bilateral lithiasis are seldom fit 
enough to stand a double operation 
When the kidnej's are not infected the stones are usuallj eomparatiielj 
small the renal function is fairly well preseixed and is approximatelj the same 



Fio 432 

BadioRram of an enormous tirelenc 
calculus antero posterior > 



Fio 432 

Padiogram of a small calculus projecting from the vesical 
onfica of the left ureter The patient was cystosooped 
shortly after the radiogram was taken and the calculus 
was liberated by enlarging the orifice Note that the 
shadow Ues close to the middle hue and that its long axis 
lahorisoRtal >t simulates the s) adow of a vesical calculus 
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on botli sides In such cases a pjelohthotomy can be done on both kidneys 
and the onlj point I nish to make is that the interval between the operations 
sliould be as short as possible (two or three weeks) If on the other hand 
one kidnej l\as been se\ erely damaged and the renal function on the two sides 
IS unequal one sliould operate first on the damaged kidney and allow it a con 
siderable time to recover (four to six weeks) It is almost certain that the kid 
nei will recoier the greater part of its lost function after operation provided 
sufficient time is allowed 

W hen stones are found m one kidney and the opposite ureter one should 
operate on the ureteric calculus first as it usually does more damage to the 
1 idnej than one Ijing in the renal peKis 

If one kidnej is infected while the other excretes sterile urine one should 
operate first on the infected organ During convalescence an attempt should 
1 e made to clear up tlic infection bj means of sulphonamide drugs In most 
of these cases the infection is comparatively slight and good results may be 
cvjiectcd from chemotherapy 

The greatest difficulty arises in cases where both kidneys are infected 
If the function on both sides is approximately the same one should operate 
first on the side in which the smaller stone is found The first operation is 
always the wore dangerous and should therefore be as simple as possible 
V pvelohthotomy is easily borne by patients who would not stand an extensive 
ncplirohtliotomy In tliese cases the interval between the operations should 
i 0 as short as possible 

\Mion the function on the two sides is unequal one must endeavour to 
ilctornnno whether the severely damaged organ can recover its function after 
op( ration If jt is thouglit that it can recover the stone should be removed 
as soon as possible and a long interval allowed for recovery to take place 
One can then deal with the better kidney If one kidney is irreparably dam 
n„cd it is usually pyoncphrotic When it gives rise to much pam and severe 
(onstitutional symptoms it should cither be removed or drained In these 
ta‘.cs a ttnipornrv neplirostomy is often of great value When the patient 
has recovered as far as possible the stones maybe removed from the opposite 
ort,nn Occa'iionnlly it is advisable to operate first on the better kidney 
If it IS only slightly infected and contains a small stone the calculus should 
be n mov ed Sulphonamide treatment is then started and when the maximum 
i ffeet has been obtained a nephrectomy can. be earned out on the opposite 


riiere is one practical point winch should be borne in mind Wlien one 
kidney has been ilcstroycd or removed its fellow becomes hypertrophied unless 
I IS icaMh infLctcd In a hypertrophied kidney the renal pelvis tends to 
leconiL Kvmplctdv hidden m the deep renal sinus and a pvelohthotomy may 
be iiiiposMb Ic One may then be forced to do a nephrolithotomy on the type 
••f cave in which a py ololithotoniy is so much to bo preferred 


recurrences 

fnrni(*'rirHiiniL'wn'”*'n «re much more coiiimon thar was 

fur iiniiifirif^l «f ^ ’^I^cially to infected cases A pyclolithotomv 

rale of '() i>or cent^ ^ 1’*^*’‘‘*^‘**® of mfcction was followed by a recurrence 

Xr, ,'S i:"U lYzZnZ r ■" rr 

inodifications ” neplirolitliotoniy or one of its 
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Recurrences are of two tjpes In the first the operation is incomplete 
and stone shadows may be seen on X ray films taken during convalescence 
The second tjpe is due to renewed stone formation The A ray films are 
at first negatne but sooner or later small shadows appear which gradualh 
increase m size In both cases the recurrent calculi are small and are often 
eliminated naturallj 

Special precautions sliould be taken to minimize the risk of a recurrence 
The first of these is the choice of operation W hen the non calculous kidnej 
IS not mfected conseiaatue treatment of the diseased organ should not he 
pushed too far If the stones are large multiple and the kidney infected 
nephrectomy gi\ es the best results The nsk of a recurrence on the opposite 
side after this operation is approximately l per cent 

If nephrectomj is contraindicated it is extremely difficult to make certain 
that one has rerao\ ed e^ erj stone or gram of sand The surgeon should alw aj s 
ha%e a plain \ ra> film and a pjelogram m the theatre and should not rest 
satisfied until he has accounted for every shadow on them This is howe\ er 
no proof that all the stones ha\ e been removed It is in such cases that radio 
graphj during operation has pro\ed of value If no shadows are seen on the 
film the surgeon maj be satisfied that he has done all that is possible A positu e 
finding tells that his task is not finished but it gives him \er). little help in 
locating the missing stone All that one can gather from the skiagram is that 
the stone lies in the upper middle or loner third of the kidney 

No matter whether a recurrent calculus is due to an incomplete operation 
or to fresh stone formation it tends to he in one of the calyces generally 
the lower one Its subsequent growth is favoured by continued sepsis and 
inadequate drainage 

The treatment of the renal infection js part and parcel of the treatment 
of the lithnsis In every case in which a conservative operation is performed 
for infected stone the surgeon should endeavour to eradicate the sepsis The 
best time for this part of the treatment is during the convalescence after 
operation and a full course of chemotherapy should be given before the 
patient leav cs hospital 

If a stone is found in one of the caly ces one should facilitate its escap“ 
into the renal pelvis Tins may be achieved by postural treatment The 
patient should be instructed to sleep on the sound side If it hes in tlie low er 
caly X the foot of the bed may be raised w itli advantage The position of the 
stone must be verified from time to time by means of X ray examinations 

Occasionally the lower calyx is transformed into a large cyst like cavity 
with rigid walls by the growth of the original stone It may then be of use 
to resect the lower pole of the kidney vvhen deaUng with the original calculus 

CALCULOUS AMURIA 

This IS an obstructive anuna due to the presence of one or more calculi 
lodged in the upper urinary tract 

^jiojogy Calculous anuna is comparatively rare There were 5 cases 

of It m the 518 cases of stone in the upper urinary tract seen at St Peters 
Hospital Brongersma (lf>24) reported 5 ca<»es among his 244 cases of kidney 
stone Four of 'them were due to bilateral stone and the fifth to a stone m 
a solitary kidney Rosving had 17 cases of anuna in 385 cases of renal or 
ureteric hthiasis and Caulk (1925) had 6 m 280 cases 

It IS more common m the male than m the female Sfost statistics giv e 
the ratio of males to females as approximately three to one 
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The average age of the patient is from 40 to 60, but no age is immune 
In a feu instances calculous anuna has been observed in infants or m extreme 

old age , . , T 

The stone is usually small It is rarely larger than an orange pip Large 
calculi do not give rise to obstruction but they gradually destroy tlie kidney 
and render it incapable of excretion In such cases the real cause of the 
anuria is a small stone on the opposite side Occasionally the obstruction is 
due to collections of sand or gra\ el In one of the cases at St Peter’s Hospital 
there u as a collection of uric-acid sand m each ureter The stones are usually 
composed of oxalates or phosphates or a mixture of these two Some authors 
are of the opinion that uric acid calculi are particularly prone to give rise to 
obstruction 

Types of obstruction — At least three types of obstruction are to be 
consideied They are — 

1 Obstruction of both kidneys or ureters 

2 Obstruction of the only functioning kidney 

3 Unilateral obstruction 


OLstruchon o/ both kidntya or ureters — ^Ehot (1910) collected 64 cases of 
this type In 47 of them botli ureters were blocked by stones, m 8 there w as 
a stone m one ureter and another in the opposite renal pelvis, while in 9, 
stones were present m both renal pelves 

Bilateral ureteric calculus is the rarest form of bilateral hthiasis, jet it 
IS most often followed by anuria This shows the necessity of avoiding delay 
m treating the condition It is also interesting to note that m two-thirds of 
the cases of anuna tlie calculi lay in the upper third of the ureter 

When the stone lies in the kidney it blocks the ureteropolvic junction 
The calculus is usually small and single so it can easily be removed by pyelo- 
hthotomy 

There is only one practical point m dealing with cases of bilateral obstruc- 
tion If the stone on one side has been removed during an emergency opera- 
tion one should deal with the opposite kidney or ureter with as httle delay 
as possible Prolonged obstruction is most injurious and may destroy the 
kidney One should operate on the second kidney as soon as the patient 
has recovered from the immediate effects of the anuna and the blood urea 
has returned to normal This usually takes from three to five days so that 
the second operation should take place within a week of the first 

Obstruction of the only functioning kidney — There are three types of cases 
in IS group In the first there is congenital absence of one kidney, in the 
second one kidney has been removed surgically, while in the third one kidney 
has been completely destroyed by disease 

kidney is not as rare as was formerly supposed 
FliJu anomaly occurred about once in 2,400 cases 

n, . ,18 cases m which the ureter of a solitary kidney was occluded 

tbp p many more have been reported since In 14 of these cases 


fbo V*' i^porcea since in 14 ol these cases 

the remamflpr kidney was confirmed by a post mortem examination, in 
Obstniriinr. pF finding only one ureter on cystoscopy 

Ehot collected T'l oaf after nephrectomy is not uncommon 

for stone Tn th" which the kidney was removed 
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In Eliots third type of case one kidney was destroyed by disease while 
Its fellow was occluded by a stone He collected 19 cases of this tjpe The 
most common lesions found m the functionless organ were pyonephrosis 
tuberculosis (either complete caseation or an occluded kidney) and total 
hjdronephrosis 

Unilateral ohstrwchon— Eliot collected 19 cases of this type In most 
of them the unobstructed kidney appeared to be infected or else the seat of 
a chronic nephritis In several of them excretion was known to haie been 
re established after the stone on the opposite side was removed In tw o in 
stances the unobstructed kuinoy was exposed by operation and found to be 
congested A stone was found m the opposite kidney at the post mortem 
examination In two other cases a neplirostomy had previously been done 
Urine ceased to flow from the tube xvhen the opposite side became obstructed 
but commenced again after the calculus was removed 

It IS frequently stated that the arrest of excretion on the unobstructed 
side is due to reflex action and the term reflex anuna is commonly em 
ployed by continental surgeons On the other hand many authorities deny 
the existence of such a reflex but unfortunateU they do not give a satisfactory- 
alternative explanation If the secretion of urine can be inhibited by reflex 
action it must be under control of a nervous mechanism Ao secreto motor 
nerxes liaxe been found m the kidney The nerves of the renal pedicle are 
\ asoniotor The kidney can function perfectly after it has been transplanted 
into some other part of the body and its vessels connected up with a local 
artery and vein By tins means its nervous connections have been completely 
sov eiw and the experiment proi es that the secretion of urine is not controlled 
by any nervous influence This in itself is enough to disprove the theory of 
reflex inhibition 

Complete anuna from unilateral obstruction can best be explained by 
a fall in the systemic blood pressure (1934) The secretion of urine is a double 
process of filtration and selective absorption The glomeruli are simply filters 
which hold back the plasma colloids but allow water and crystalloids to pass 
through into the com oluted tubules The function of the tubules is to absorb 
w ater and certain substances such as chloride and sugar which are of use m 
tlie economy w hile w aste products are eliminated It is obvious that filtration 
will not take place unless there is a difference of pressure on the sides of the 
filter Thus if the blood pressure falls the filtration pressure m the glomeruli 
IS reduced or is abolished In the first case there is an oliguria m the second , 
anuna 

When anuna follows unilateral obstruction pam alw'ays appears to be 
a prominent symptom It reduces the blood pressure and so may give rise 
to anuria The anuna persists as long as the pam continues If a catheter 
can be passed aboi e the stone the pam is relieved and excretion is re established 
on both sides If the path of the painful impulses is blocked by an injection 
of novocaine round the semilunar ganglion the excretion recommences but 
may cease when the effect of the aniesthetic wears off 

Symptoms and signs— Calculous anuna may commence with an acute 
renal colic or its onset may be painless and insidious In the latter case the 
obstruction is generally bilateral 

Usually the patient gives a long history of unnary lithiasis and may Jiave 
undergone several operations for stone but in about 20 per cent of cases 
the anuna is the first symptom Prodromal symptoms are on the whole rare 
Tlie patient may complain of a renal ache or may notice a progressive oliguria 
lasting for a couple of days before tho onset 
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In the classical description of the condition the onset is said to be painless 
The patient notices that he has not passed urine for several hours and when 
he tries to do so he finds that his bladder is apparently empty He m^ay not 
seek advice for tw o or three days A catheter is usually passed and the bladder 
IS found to be empty In other cases the anuria commences during an acute 
renal colic The position of the pain then indicates the side obstructed and 
the diagnosis is made early This is naturally to the patient’s advantage 
There are two well-marked periods in the clinical course of calculous 
anuiia The first is the period of tolerance and the second the period of in- 


toxication II 1 

During the period of tolerance the patient feels perfectly well and 
may carry on his usual w ork The only indication that his condition is really 
serious is a steady nse m the amount of the blood urea It may reach 100 rag 
per 100 c c by the third day and is usually over 200 before toxic symptoms 
appear The anuna is rarely complete , m most cases a few cubic centimetres 
of blood stained urine are passed each day but the quantity is quite insufficient 
to eliminate the nitrogenous waste In other cases periods of anuna alternate 
with others of polyuria This only lengthens the duration of the period of 
tolerance and does not prevent the ultimate onset of toxic symptoms The 
average duration of the tolerant stage is from four to six days It may only 
last for twenty four hours or may extend to twelve or fourteen dajs. 

The onset of the period of intoxication is gradual The first symptoms 
ate thirst, a drj' tongue, distaste for food, constipation with abdominal dis 
tension and droivsiness At first there is a craving for water but later this is 
refused Vomiting is uncommon but when it does occur it may be very profuse 
Hiccough may be a distressing symptom and prevent the patient from sleeping 
It 18 most common when the kidneys are infected 

Nervous sjmptoms appeal soon after those connected with the digestive 
tract They are headache, which is rarely severe, drowsiness, which soon 
deepens into a state of semi coma, and mental confusion The patient lies m 
a listless apathetic state He does not recognize anyone but may answer 
correctlj if spoken to There is often a long pause between question and 
answer, as if the reaction time was enormously prolonged All forms of fluid 
or food are refused The patient lies with his eyes closed and usually without 
movement, save for slight twitching of his muscles This has been described 
as a ,?tate of 'sleepiness mthoiit sleep The breathing is deep and slow, 
and as the mouth is kept open it may be stertorous Tow ards the end Cheyne- 
btokes breathing is common The temperature is subnormal The blood 
pressure gradually falls and death supervenes almost insensibly 

During the whole period of anuria the blood urea steadily increases in 
amount The highest figure I have seen recorded was 610 mg per 100 c c 
but figures abo^e 500 were not uncommon The mortality in vuitreatod ca^es 
IS about 70 per cent 

Dis-impaction of the stone, either spontaneous or by means of a ureteric 
catiieter, 13 iollowed b> a very profuse polyuria This washes the nitrogenous 
waste out of the blood stream so that the blood urea rapidly falls and there 
IS a corresponding improvement in the patient s symptoms But unless the 
eliminated there is a nsk that the anuna may recur 
bao diagnosis— The diagnosis of anuna is easy The patient 

Madder ^ considerable time and a catheter shows that his 

was^mm side is painful or on which side 

was pam last ielt Pam is always an indication that the kidney was capable 
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of functioning Tins is confirmed if the Judney is tender or if there is ngiditj 
of the flank muscles o\ er it Rigiditj and tenderness are valuable signs as 
the} persist for se^eral da>s after the pam ceases The obstructed kidnej is 
rarelj much enlarged and ma> not be palpable If the patient has scars in 
one or both loins one must endeavour to ascertain if a nephrectomj has been 
performed Usually the patient can gi\ e definite information on this point 
unless he is comatose If one kidney is greatly enlarged it is probably 
pj onepiirotic and the surgeon should advise operating on the opposite side 
An \ raj examination may give inconclusive information The patient s 
abdomen is often distended with gas and there is no time to prepare him for 
the examination The obstructing calculus is usually small and maj not be 
\ isuahzed under these conditions If a giant calculus is found on one side it 
IS usuallj an indication to explore the opposite kidney 

Anuria maj be caused b> compression of the ureters by a malignant 
growth in which case one finds a lai^e and hopelessly inoperable pelvic 
tumour Anuria due to poisoning by corrosive sublimate is preceded by in 
tense gastro intestinal irritation It may follow a short period m which the 
unne is scantj highly albuminous and contains epithelial cells and casts 
Tlie diagnosis is usual!} easy unless the patient wilfully misleads the surgeon 

Treatment — The first consideration is to restore the urinary excretion 
W hen this has been accomplished one can wait until the patient s condition 
improv es before removing the calculus The first step is to dram the kidney 
cither bj a temporary nephrostomy or by a ureteric catheter and this drainage 
must be maintained until the obstruction has been removed 

CxTiiETERiZATiox OF THE URETERS 18 the Simplest method of draining 
the kidneys but it is uncertain and should not be attempted unless the surgeon 
is prepared to operate immediately if it fails 

hen the cystoscope has been passed one usually finds that both ureteric 
orifices arc normal in appearance but are motionless No additional infotma 
tion as to the side last obstructed is obtained The surgeon then attempts 
to pass a catheter up the side on which he considers obstruction to have last 
taken place The catheter usually passes easily until the lumbar portion of 
the ureter has been reached then further progress is arrested The surgeon 
should use every endeavour to overcome this resistance Catheters of different 
size and flexibility should be used A large stiff instrument may displace the 
stone upwards into the renal pelvis but must be used with caution A tiun 
flexible catheter ma} slip past the stone In either case unne soon drams 
from it As soon as this occum the surgeon should attempt to cathetenze 
the opposite side If he succeeds the cystoscope is removed taking great 
care not to displace the catheters When he is certain that there is a brisk 
elimination of unne from one or both sides he may safely leave the patient 
In man} instances the diuresis is very profuse and as much as 200 to 300 oz 
(roughlj 6 to 8 litres) may be collected in twenty four hours This is accom 
panied by a rapid fall in the amount of the blood urea which may reach normal 
figures m a few days 

Once the blood urea becomes normal in amount the catheters are with 
drawn This is the critical period in the treatment \^ithdrawal of the 
instrument may be followed by the passage of the calculus This is the most 
satisfactory result and if there is still a stone m the opposite kidney or ureter 
it can be dealt with when convenient If the stone is not passed but the 
patient continues to secrete unne a set operation for the removal of the 
stones should be performed without delay It is then safe as the patient is 
relieved of the harmful effects of the obstruction If however the obstruction 
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to '’® P‘>rfo™rf- It is important not 

sidered to be an emergency measure to dram the kidney. If a stone is found 
m the renal pelvis or in the upper portion of the ureter, it marbe Amoved 



1 n,i ,,.,1 u, 

I«;rf'umed umtTthese eomlitio'J^'am^riM T'"> operations usually 

«S'tl,e • ■‘"oP''«>stomy ora pjelostomy 

and lery congested? TliT'rcnr/'TOd “^aiiy found to bo slightly enlarged 
rtoni'r'"'''*- ">ay lie emlrtv “j"’"”".;’ “inouhat dilated but it is 

nmv n! ”ce renioied The uimo ® Posterior Mall is incised and any 

l e\,i'’ and if a ,|„„e i?fMi 'V'” o^‘'‘coo 'nches of the ureter 

1 <* ‘»I>orntion should onK' Im a *f ^ removed This tiart of 

^iier,: ri"'' ^ ,hr±i; it"’ condhion irr f A 

.ban"rne;!tm,','c;.- SS I'^.lliTM ^ i‘" ™“>.Pci'- »"<> 

l.a-n,„rrl,„ge from ihe eo'^g^'/ed IS'ZV’ CS^^eiSe 

t renal parenchyma, Mhich the patient is not 
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in a fit state to stand An intravenous drip of 5 per cent glucose solution 
is given after the operation 

If the kidney is found to be obviously incapable of excretion the surgeon 
must turn the patient over and dram the opposite organ He has no altema- 
tne Drainage of a severely damaged and usually pyonephrotic organ will 
not lielp the patient This double operation unfortunately has to be performed 
on patients least able to stand it 

J. Swift Jol\ 

(Revised by J E Semple ) 
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CHAPTEK LXXXI 

CALCULOUS DISEASE OF THE BLADDER 


aetiology 

I T IS difficult to be certain m what proportion bladder stones arise locally 
or are passed down from above but there is no evidence to indicate that 
the majority of vesical calculi do not originate in the bladder 
Sex and age— The male sex has always been more prone than the female 
to calculus , but in recent yeftrs there has been a tendency for this 

difference to be less marked, for Frcyer, m )‘)08, reported 08 per cent in 
the male and my own cases to day show 84 per cent m this sex This change 
is due principally to the widespread practice of dealing surgicall}. with bladder- 
neck obstructions in men A less important contributory cause, however, 
IS the foct that there has been a definite tendency for stone m the bladder to 
increase m women (Lett 1936) The latter fact is probably associated with 
the increase in pelvic operations in the female sex 

With regard to age during the first two decades of life the incidence is 
not only uncommon but it remains stationary , after tliat it steadily increases 
up to the seventh decade dunng which period cases of prostatic obstruction 
so frequently occur 

Deficiency disease— When we consider urinary calculus as it occurs amongst 
us at the present time we are struck with the different form which this disease 
takes compared with the incidence of it up to the end of the last century 
Por until that time this complaint was mostly found m the form of vesical 
calculus in children of the working classes When we realize that tins type 
of case IS practically non existent m Great Britain to day, and that the maxi- 
mum incidence of unnary lithiasis is m tlie upper urinary tract towards the 
end of the fourth decade, vve certainly find ourselves with some interesting 
food for thought The disappearance of vesical calculus m children has been 
gradual and has gone hand in hand with the improving standard of living in 
the lower strata of the population The fundamental cause of vesical calculus 
w hen it occurs commonly in children has been shown to be dietetic, the principal 
faults being a deficiency of vitamin A of animal origin and of calcium in an 
absorbable form These essential food constituents are supplied m con 
siderable quantities in butt» milk, and other animal fats, and these articles 
of diet were largely lacking to a poverty stricken population Experimental 
evidence i^icates that these fo^ faults produce vesical rather than renal 
calculus On the other hand, there is a lack of evidence to support the view 
that such food faults play any part m producing the renal calculus cases 
w hicii occur commonly amongst us to-day The first important proof of the 
vitamin A deficiency on the incidence of lithiasis was put forw ard 
y Osborne and Mendel in 1917 Further support for their findings was forth 
coming Irom Grossmann (1933) and McCarrison (1931) The last worker 
demon^rated that stone was only one of the diseases produced by a faulty 
diet He also showed that stone was often the result of more than one food- 
lault He led rats on the diets of those peoples of India amongst whom stone 
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^\'ls common and bj modifying the feeding of his animals he was able to 
demonstrate n number of factors that combined to pla> a part His conclusions 
can be summinzed m his onu nords is follows There appear to be two 
categories of dietetic factors m stone formation (a) positive factors including 
excess of lime m the diet and some unknown agent present m whole cereal 
grams mtl (6) nogatue factors including deficiency of vitamin A derived 
from animal sources and deficiency of phosphates relative to the amount of 
lime in the diet 

It would be misleading to surest that because wholewheat flour and 
oatmeal when thej compose the major part of an unbalanced diet are stone 
producing thej should be dhplaced from the dietaries of mankind They 
may alw a) s be regarded as desirable constituents of a mixed diet w hen present 
m moderate proportions As for excess of lime and deficiency of phosphates 
an ordmarv mixed diet as exemplified in modem li\ing conditions provides 
the proper bal ince of these constituents The imbalance of any one of these 
substances becomes a source of danger only m the presence of other stone 
producing fictors The decline in tie inci fence of bladder stone in Western 
!• urope and Great Britain has gone pan pass i w ith the more common use of 
butter and milk m the diet and tie substitution of white flour for whole 
wheat flour which at one time formed the principal article of food for the 
masses In Great Britain m former daja white stone was common m certain 
parts jet there were adjacent localities which were particularly free from the 
complaint It was in fact in the counties where the best pasture land was 
found that stone was not prevalent for m these districts milk and butter 
were commonlv available There can be no doubt also that where other stone 
forming factors were present the excess of lime winch was often present m 
the water in some areas plajed its part In South Staffordshire for example 
urinarj lithiasis diinmislied when a softer water tlian was formerly used was 
obtained bj sinking wells to a deeper level 

Retention ol urine and infection — ^These two factors must be looked upon 
as of prime importance in the jetiology of vesical calculus Generallj the 
retention precedes the infection and it may be said that the tendency is m 
cases of retention for infection to be supeiadded in due course but m some 
cases it IS not certain which has occurred first A number of conditions should 
be speciallj considered in this category 

Enlarged pbostvte ard bladder leck obstruction — Prostatic ob 
struction inaj be taken as the coiiimonest single cause of vesical calculus 
where living conditions are of a good standard In most cases in due course 
infection as well as obstruction contributes to the growth in size of the stone 
The fibrous tj^pe which is usually the result of long continued inflammation is 
a verj important cause because with it there is often some active inflammation 
as well thus the tw o most important predisposing causes of vesical calculus 
exist together 

Urethral stricture— This must be considered to be of great importance 
in tlie efiology of vesical calculus for two reasons especially infection is a 
condition which accompanies most cases of stricture from the beginning 
advanced cases of stricture are generally accompanied by a generalized eon 
stnction of the internal urinary meatus 

IvmiKED nerve coxtbol of bladder — ^\here there is residual urine 
which remains indefinitely infection inevitably intervenes and stone forma 
tion IS likely to occur 

Vesical diverticulum — This occurs most commonly at the base of the 
bladder in adult males There is hi most ciaes a bladder neck obstruction 
59 
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as well Avhich gives rise to residual unne however tiie association between 
diverticulum and calculus is not bo straightforward as one would expect 
The most interesting point about this is that for a stone to be found only 
in the diverticulum is the least common state of affairs Tlio findings in 
an order of ascending frequency with regard to ^losition of calculi may be 
stated as follows exclusively m dnerticulum in both bladder and divertic 
ulum in bladder only (Krayhan and Crampton 1932) 

Cystocele (VEsreo vaginal displacement) — In the days when this 
condition in women was allowed to proceed to an advanced state witliout 
surgical aid \esical calculus sometimes formed in the resulting sac from 
which the drainage of urine was imperfect (Varnier 1885) The circumstances 
which would give rise to stone formation are seldom seen nowadays 
Foreign bodies — seep 334 Bilharzia — seep 817 

Following intravesical operations— This most commonly occurs after 
nrostatectomy and is most likely duo to calculous deposit on a piece of slough 
Lett (1936) reported an incidence of 7 G per cent m 102 cases 

Following tulguration ot vesical papilloma — Tins is a complication which 
has been reported by others (Dubner 1931) and I have had at least two such 
cases It IS most likely to occur where there is a fair amount of residual urine 
This state of affairs allows slough to collect in the base of the bladder instead 
of passing per ucethram 

On vesical tumours— The ulcerated surface of one of those may be the 
seat of a calculous deposit Cystoscopically the condition may appear to 
be one of uncomplicated vesical calculus 

Recurrence of vesical calculus— The outstandmglj important cause is 
a persisting bladder neck obstruction gi\ing rise to residual urmo combined 
with vesical sepsis Other cases may be explained in a number of simple 
ways a stone enters the bladder from above a fragment is left behind on 
removing a stone a senes of unabsorbable threads migrate from an extra 
vesical source through the bladder wall following a pelvic operation , a stone 
forms m a dnerticulum There are cases however, where the 'etiology is 
puzzling as in the following case The patient suffered from simple enlarge 
ment of the prostate I removed the gland m two stages A stone was found 
at the first stage operation another stone at the second stage operation some 
months later and about a year after the prostatectomy I crushed a third 
stone 


PATHOLOGICAL ANATOMY 

Characters of vesical calculi — Volume — A bladder stone may a ary in 
size irom that of a raspberry pip to that of a large orange or e\ en larger 
en multiple the more numerous the stones the smaller they are generally 
one stone is much larger than all the others W hen \ erj numerous they varj 
in size Irom the smallest size shot to a pea When thirty or forty stones are 
present they may be the size of walnuts (Desnos and Minet 1921) A stone 
nf « ° ^ hazel nut would be correctly described as small and one the size 
are of modnm ^ g® The majority of single stones for which advice is sought 

stone which I have been able to trace was recorded by Randall 
^ ^ weighed 64 oz m the moist state 

nm]tinlp^f^e.ro ” thifds of th© coses there is a single stone When 

nnmhpv rmv n n ^ pnerally not more than fi\e In exceptional cases the 
‘ Schurgius (Vesiios and Minet 1921) on one 

occasion removed more than 2 000 ^ 
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Configuration — A single bladdei stone generally maintains in oiojd 
shape usuallj ivith a tendencj to be flattened especiallj uhen formed in a 
Mell marked retroprostatic pouch If the stone remains indefiniteh m such 
a locality it graduallj assumes the shape of tlie recess in u Inch it is confined 
A spherical form for a bladder stone is not common Fig 44 ’ is an e-vceptional 
example A triangular shape is sometimes imparted as a result of the mouldin*^ 
effect of the vesical trigone In ° 

dentations facets and projections f 


maj be noted according to the 
condition of the bladder wall lying 

m contact with it or to the r ^ i \ 

proximit j of an intravesical pro >A j ^ 1 

jection of the prostate The more ji j 

extreme results of these influences '' / 

are strikinglj seen in stones whicli 1 B 

occupy both the bladder and a T f j 

diverticulum or the bladder and v p, 

the postenor urethra Such stones j 

are characterized tv o expanded 
eitrcmities connected by n narrow ^ 

Stone of tie tj-p eal m Iberrj 

intermediate portion i«r The o t s rface is si o eho 71 

If the stone acquires unusually 

large dimensions it assumes not onl^ the shape of the bladder v inch contracts 
upon it but it shows too impressions made certain parts of the bon} pelvis 
There are certain large single xcsical calculi recorded m the literature of such 
dimensions as to form a cast of tji© interior of the true pelvis 

Some of the rounded stones of the oxalate tjpe haxe the surface covered 
with regular prominences m the form of spikes or less pronounced projections 
(Fig 434) Otherstoneshaveaperfectl} smooth or a slightly roughened surface 

Parer forms have a 


F 0 494 

•o oxaUte stone of tie tj-p eal m Iberrj 
etf The c t g rfaee is si o eho n 



Fio 43o 

Three xes cal calc 1 wh eh were impucled in the post proitst c 
couch (Fron Stone and CaIc%lou9 D seats oj the Ur no y 
Organt hy J '^nJtJtAj) 


somewhat curled and 
shell like configuration 
which IS due to the fact 
that the outer laj ers do 
not completel} surround 
the nucleus ^hiltiple 
stones maj become 
fixed at the base of the 
bladder and be faceted 
and have polished sur 
faces hen there are 
V cr\ laige numbers 
present the} remain 
small and keep tlieir 
rounded shape because 
the} are contmuall} on 
the mov e 


For colour weight consistence structure and composition see Char 
acters of Unnarj Calculi (p 885) 

Situation As a rule calculi are free to move about the vesical cavitj and 

change their position in response to bod} movement in some cases however 
the stones become fixed to one localitj m the bladder Fixation of the stone 
may occur from a vanetv of causes « number of stones nia} become faceted 
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and tightly edged into the base of the bladder (Fig 435) , as a result of the 
contracture of the upper part of the bladder upon a large calculus, the latter 

ma\ become fixed and suspended from abo\e , inflammatory vegetations may 

secureh anchor a stone to the bladder wall , this generally occurs at the 
base a vesical calculus may occupy the bladder as well as a diverticulum, 
the posterior urethra or the \esical portion of the ureter , a stone has been 
found to project from the bladder into a fistulous track leading to the vagina 
or elsewhere foreign bodies of different kinds play a part m immobilizing 
calculi in certain situations I have seen a calculus suspended from the apex 
of the bladder by a piece of unabsorbable thread (Fig nO) The latter had 
entered the bladder wall from the uterus following a Caesarian section An 
elongated object such as a nail in giving nse to a stone, will secure it in 
whatever position the foreign bodj takes up 

Fragmentation of vesical calculi — In certain rare instances stones break 
spontaneously into pieces in the bladder The earliest evidence of commencing 
fragmentation is apparent m those stones which show on section fissures 
radiating either from the nucleus or from one of its overlying layers The 
breaking up, when it occurs, may give rise to numerous fragments, some of 
which may pass spontaneously or become impacted in the urethra Two 
cases have been described by Kasarnowsky (1908) m which the stones had 
disrupted into 127 and 230 pieces respectively 

The state of the bladder — ^The vesical mucosa may be absolutely healthy 
m the early stages but a bladder cannot harbour a stone for long without 
undergoing local changes It is often impossible to be sure whether the 
cystitis which may bo present has arisen as a complication or has preceded 
the formation of the calculus That portion of tlie mucous membrane which 
comes into contact with the stone — particularly the bed on which it lies— 
becomes congested and hyperiemic There is submucous ecchymosis and as 
the inflammation progresses there is bleeding from the mucous surface When 
the infection is well established the inflammatory process gradually spreads bo 
as to mv olv e the rest of the bladder 

In advanced cases the inflammation will show itself as a well-marked 
■vegetative or hypertrophic condition of the mucous membrane which bleeds 
constantly A false membrane may form on the bladder mucosa and become 
detached and adliere to the stone, which may be completely enveloped and 
thus rendered difficult to identify vvjHi the cystoscope 

In rare cases a stone may be actually anchored through its rough projec- 
tions lo the vesical mucosa This probably only occurs when the stone owes 
its origin to phosphatic deposits on vegetations or ulcerated patches of the 
mucosa 

The mflammatory changes in the vvall of the bladder vary according to 
the longtli of standing of tlio disease, the degree of infection, the proximity 
ot the various parts of the mucosa to the stone and the roughness of the latter 
huperlicial ulceration is first noted on that part of the mucous membrane 
w lie i forms the bed of the calculus This change may gradually extend to 
^ extent, so as to give nse to pericystitis and even to perforation 
into^tlie vagina or rectum 

contractions of the bladder caused by the presence of the calculus 
ly pertrophy of the muscular coat , this is apparent from the fascicula- 
tions on the mucous aspect and the mcreased thickness of the bladder wall 
those ofTflaSmation "^-stending, to these changes are added 

Other striking changes which occur in eome advanced cases are the 



CALCULOUS DISEASE OF THE BLADDER 933 

formation of a marked retrotngonal pouch m mhich the stone rests the 
contraction of the upper part of the bladder upon the stone nhich it secures 
ihis transforms the bladder cavity into an hour glass shape 

Changes m the ureters and kidneys— In old standing cases as a result of 
the back pressure from the exaggerated contractions of the bladder the 
ureters become dilated tortuous and thickened In extreme cases where 
the cavity of the bladder is completely occupied b> a large stone the ureters 
may be so dilated as to act as reservoirs and so take the place of the bladder 
As the condition in the bladder deteriorates progressii'e cliromc pjeJo 
nepliritis with acute exacerbations occurs from ascending infection and the 
pelvis and calyces dilate from back pressure Varying degrees of perinephritis 
are constant as soon as renal infection has become established 


SYMPTOMS 

There are three dibtinct types of these purely mechanical from the 
movement of the calculus — the so called classical symptoms resembling 
cystitis in general but suggesting stone m some respects no symptoms at 
all or these are shght or transitory 

Symptoms due to movement of the stone — The cardinal signs m this respect 
are pollakiuna pam and hasmaturia It is equally charactenstic of them tint 
they are relieved by rest 

PoLLAKiURiA (rnequency) is one of the early symptoms is more noticeable 
on movement than when resting and is particularly conspicuous when changing 
from the sitting or recumbent to the erect posture 

Pain occurs as a result of movement and of micturition In tho earl^ 
stages there is merely a consciousness of discomfort with body movements 
particularly with going downstairs or in a vehicle when it stops and starts 
As the condition progresses the patient learns to descend stairs or from 
vehicles with a certain amount of caution and mav prefer to stand rather 
than be seated in trains or buses which are frequently stopping and starting 
The pain with micturition occurs as the act finishes and is due to contact 
of the stone with the bladder as the organ empties As time passes the 
pain becomes more prolonged and intense in relation to micturition and if 
pollakiims is marked pam may be almost constant Bladder pain due to 
stone is seated in several situations according to the case ileepl} in the 
hypogastric or the pubic region or m the perineum commonly tliere is a 
burnmg or pricking sensation in tlie glans penis the pain may also be referred 
to the anus coccyx buttocks testicles or the thighs hen the pain becomes 
more constant there is often a sense of irritation in the penis w Inch maj pro 
duce a state of semi erection and in children this may lead to masturbation 

H^aiatcria — ^T his symptom may depend entirely upon movement as 
IS seen by its appearance m relation to tho patient s activities in this respect 
the amount of blood which appears tends to vary in the same way the blood 
being more towards the end of an active day and often absent entirely on getting 
up in the morning 

Interruption of stream ketevtiov incontinence — bmUkn siop}>ogc 
of the stream during mictnntion occurs from other conditions as well but 
is 111 eh to be due to stone when other symptoms of this disease arc nl o 
present Retention of urine is likely to occur w hen a small stone passes on info 
the posterior urethra The state is generally only temporary if the stone 
moves forward in the urethra the urine escapes round it or the calculus is 
pushed backwards into tho bladder when a catheter is parsed Incontinence „ 

59A 
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of urine may supervene if the stone is impacted at the neck of the bladder 
m Inch case the escape of urine is more or less continuous Nocturnal enuresis 
IS discussed below , i *.1. 

Calculus associated with cystitis— If a stone remains long enough in the 
bladder and any 'symptoms originally existed which were typical of stone 
these will in due course be obscured by those of cystitis for whereas the 
former depend mostly on movement the latter arc present during rest as 
well They also exist with greater intensity tend not to be aggravated to the 
same extent by movement and are invariably associated with pyuria As 
the cystitis increases it is not only a question of pyuna but the urine contains 
mucus debris and phosphatic sand and becomes ammoniacnl 

Enuresis as a sign of calculus — It is particularly m communities where 
living conditions are bad that vesical calculus will be found to be the cause 
of enuresis amongst children from time to time In other circumstances 
this cause is rare The incontinence is apt to take the form of a continual 
flow Pain soon becomes prominent and other features suggesting stone 
gradually super\ene 

COURSE AHD COMPLICATIONS 

As a stone increases in size and m consequence becomes less mobile the 
tendency often is for the patient to be inconvenienced less by it than when 
it was small In certain cases exceptionally large stones are discovered with 
which the mild symptoms form a striking contrast In all cases however 
w hich are loft long enough there comes a time w hen the symptoms of a esical 
infection dominate the pictuio Exceptionally larger calculi may ulcerate 
their way through the bladder wall into the rectum or \acma as a consequence 
of which a urinary fistula results fragmentation of a calculus offers an oppor 
tunity for evacuation of some if not of all of the fragments per urethram 
Spontaneous evacuation of a small stone per urethram is the termination 
m some cases A stone in escaping from tho bladder may be arrested m the 
urethra and cau«e retention of urine m tho first instance and by lodging in 
definitely m the urethra is hkely to give nse to furtlier local complications 
in long standing cases of vesical calculus changes in the kidneys and 
ureters from back pressure and infection are me\ itable in some degree (see 
Pathological Anatomy) 


DIAGNOSIS 

tyiien the classical symptoms of stone are present especially w hero there 
has been a history of renal colic the diagnosis is straightforward On the 
o her hand sometimes the symptoms of stone ate closely simulated by certain 
subjects suffering from cystitis a nervous disposition on the part of the 
patient seems to accentuate the similarity especially if it has been suggested 
to the patient that there is probably a atone in the bladder 
«v cystitis the unremitting nature of tlie 
suspmion^ response to treatment for cystitis should arouse 

blood at the end of micturition should rightly turn 
of stone Cases of cystitis with terminal 

transitorv nSore of though to have vesical calculus but the 

trai^itory nature of this symptom is characteristic of inflammation 

a fifnnp ^ instrument will sometimes give a false impression that 

nn thp lilJfhlPT- fko neck of the bladder or an incrustation 

on the bladder wall can each produce a friction suggesting the presence of 



CALCULOLS DISFASE OP THE BLADDER 935 

stone Tlie familnr tap tap on the end of the catheter bj the final contractions 
of tJie bladder as it empties nia} make the inexperienced obseraer thinf that 
the son'sation thus imparted to the liand is due to a stone 

Kectal or a ngmal examination the passage of a metal sound radiography 
and fuialh cystoscopy all have their place as aaluable diagnostic procedures 
The most important of tJieso is cystoscopy 

Cystoscopy — Often a stone iihich was never suspected is discovered by 
a routine examination of the bladder Of all the procedures this one can give 
the most ^ aluabic information ^«ot only is the existence of a stone confirmed 
but so much data can be obtained about it which is important in making 
a decision about treatment 

Char VOTERS— The size number and other features of stones present 
and their rolationslnp to the bladder wall may be determmed An opinion 
may even be fornieil as to the hardness of the stone for instance the surface 



may show the characteristics of an oxalate stone This is important when 
litholapaxy is contemplated (Figs 430 to 440) Tlie width of a stone can be 
measured m one direction by focusing the posterior edge of the calculus in the 
middle of the field and then withdrawing the instrument until the opposite 
edge comes into the same situation An assistant notes and measures the 
excursion of the instrument during this manoeuvre 

Idextificatiox — In the majority of cases the appearance through the 
cy stoscope of a small or moderate sized calculus is unmistakable Tlie size 
contour colour and characteristics of the surface stand out perfectly clearly 
the whole of the presenting surface beii^ visualized at the same time Ilith 
a large stone however it will be necessary to view it from the neck of the 
bladder in order to get the maximum amount of the surface into tlie cy sto 
scopjc field It wall be necessary also to manipulate the cy stoscope round the 
stone in different directions in order to study the stone carefully 

A small calculus in a saccule may be quite easily identified but it may 
be necessary to probe a stone firmly through an operating cy stoscope to 
establish the fact that it is partly enclosed in a diverticulum 
o9B 
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'"‘o *>•'> Madder from a ureteric oriflco is usually 
easj to ident fy as sucli bj the appearance of the margin of the orifice uliich 
IS generallj the seat of considerable ccdema 
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H chanctcnstic of'nnT\‘’‘^’ ^‘^"erilly disclose a ff” tumour 

■ta^L'n'^ibi'^^f'™™ d’ p™L‘'Jh;otc‘t ::S 

larage can be obtLe^TaTe-irt ^ "‘roftsTca" 
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An incrustcd tumour on the other hand can simulate a stone verj claselv 
if its presenting surface is completely covered with deposit but careful 
inspection will generalh re\eil the true state of affairs 

Tlie same precautions are necessary m the presence of plaques of mcrusted 
cystitis but these are less projecting more irregular in outline and generallv 
multiple Those characteristics usually suffice to make the situation clear 
A collection of debris a piece of slough or blood clot may create the 
pa'ismg impression of a stone but the general appearance and if necessary 
the consistence on probing will ser\e to identify such a mass 

It IS possible to overlook a \esical calculus during cystoscopy if it is hidden 
from a lew b\ a large median lobe of the prostate or it may even be concealed 
m a marked recess at the bladder base uliich must be carefully searched 
Again it 13 important to examine the apev of the bladder for sometimes 
a stone is grasped bv and suspended from the upper part of tli© \ esical cavity 
which has contracted upon it On the other hand the stone may be concealed 
because it lies completely within a diverticulum 

A turbid or blood stained medium may prevent a satisfactory cystoscopy 
and cau'se imcertamtv about the presence or features of v esical calculi Tins 
ma\ necessitate a second cystoscopy after suitable lavage Radiography 
mav bo required to reveal calculi m these circumstances 

Stvtb of the blvodef — It is important to liavo information on this 
point before the treatment is decided The presence of a div erticulum marked 
cvstitis an intravesical projection of the prostate or a bladder growth all 
contraindicate litliolapaxy 

Sounding (he bladder — Tiie instrument used for this purpose has a shorter 
beak than the tvpe of instrument in common use for dilatation of urethral 
stricture Although this means is not commonly used since the advent of 
cvstoscopy yet it can give some valuable information On the other hand 
it Ins disadvantages which male it untrustworthy as the sole means of 
determining the presence of vesical calculus for instance calculi which are 
small light or guarded by a projecting prostate or a diverticulum may escape 
detection the method gives no information about the condition of the 
bladder walls On the other hand an opinion may be formed on the con 
sistcnce of the stone by noting the kind of impact the size may be roughiv 
estimated by observing the length of the shaft that must be w ithdrawax during 
the time winch the sound remains in contact with the stone the presence of 
multiple stone is indicated when contact is noted first on one side and then 
rim other 

Exploration with a sound is contraindicated m the following circum 
stances when there is pronounced cystitis when luematuria is an out 
standing feature in a patient sufienng from urinary fev er or who is known 
to react badly to the passage of an instrument when urinary tuberculosis 


A general an-esthetic is necessary m children but not usually m adults 
About G oz of lotion are injected through a catheter into the bladder after 
which the sound is introduced On entenng the bladder the tip of the instru 
ment is kept directly upwards and is pushed onwards until it comes info con 
tact with the posterior wall After turning the beak laterally the lower part 
of one lateral wall is explored by withdrawing with the handle towards the 
opposite side until contact with the internal urinary meatus is made The 
same procedure is then repeated on the other side 

The floor is explored in much the same way but by keeping the shaft 
nearer tlie mid line The upper part of the bladder is investigated bv 
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depressing the handle n hile the beak is directed upn ards To explore a retro 
prostatic pouch tlie heal must bo directed ton ards the base by rnisine the handle 
iihich IS then turned over The greater part of the vesical mucosa can thus 
be explored bj a svstematic tapping in the different regions The sensations 
to the hand and ear of the impact of the stone on the instrument are unmis 
takable m most cases 



T I . . tic 442 

' 0« fnl calculus cJn c cl C 1 fj nr . 

« Iho r„ I of „ on™, Vr® “S*)™'' 

abd”Siralp\“t®rl,1i‘Lrc?“ ‘hese methods with 

m a female In the male the bllli^nnal 1 “ •i-'ed 

stone IS a largo one The same mav 1.1 “ ltd® unreliable unless the 

but vvhen a large stone is present and vv I ^ simple rectal examination 

base from pericvstiti, the mipression^n^lvT « ‘hislioning at the bladder 

IS a carcinoma 

^nsitlcrcfl^inadeqiiate mUhods of examination for stone must 

tins means”" a? tlI''lal,Ttlm'o''in”imnlli'T'“' revealed by 

tins nietliod Stones vara mg in proportion arc not detected by 

J ng m size from a marble to a hen s egg and con 
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sistmg Jargely or entirely of unc acid or ammonium urate ha\ e failed to show- 
on good X ray films Calculi associated with enlarged prostates are specialh 
liable to be overlooked Cabot (1936) quotes another -WTiter who says that 
51 per cent of fifty seven cases failed to sliow a shadow A negative \ ray 
cannot therefore be accepted as proof that a vesical calculus is°not present 
On the other hand the method has its value in being the only one which can 
reveal a stone which is hidden within a diverticulum or in a deep recess behind 
the trigone 

There is less chance of a calculus not being revealed if the film is exposed 
w ith the bladder empty this is more important when the urine is dirty 

Sometimes a radiogram will display a foreign body as the nucleus of a 
stone It IS useful to be able to demonstrate a stone in this way in the presence 
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Ves cal calc lu^anlcalcul m prostate in » pat cnt aged 63 

of urethral stricture or w hen instrumentation is difficult from some other cause 
Different appearances of vesical calculi can be studied m Figs 442 to 44i 
The shadows of phleboliths calcified glands calcified uterine fibroids 
etc (Fig 446 ) must be studied in order to differentiate these from vesica! 
calculi The features of an mcrusted tumour must also be recognized 

PROGNOSIS 

The prospects of cure either by htholapaxy or by suprapubic incision m 
the majority of cases are very good On the otJier iiand where tlie kidnejs 
are already damaged the danger that infection winch is so often well estab 
hshed m the bladder will be lit up and will involve the kidneys and precipitate 
a state of anuria is quite considerable even when the intervention is not 
sev ere The outlook from such a complication is alw ays grav e 

The prognosis tlierefore may be said to depend upon tlie state of the 
kidneys and the existence or absence of infection in the bladder 
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Tno %esical calculi Note the lesser density of the outer than 
of the inner portion of the larger stone also note that the 
prostatic region is faintly outlined vith calculi The patient 
was aged S3 and sulTered from urethral stricture 
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TREATMENT 


Whatever virtues may be possessed by so called stone soh ents they are 
not capable of reducing the size of a stone from one which is too big to pass 



to one which is small enough to escape per urethram Surgical mteriention 
13 the only remedy in such a case 

hen renal and vesical calculi exist together and the stones m botli situa 
tions require removal sui^ically the kidney condition should be dealt intli 
first This 18 because tliere is a greater danger of serious renal infective com 
plications supervening from operating on tlie bladder first 

Small stones may be left under observation for a short time tvith the pros 
pect that they will pass spontaneously Sometimes especially m women this 
expectation is realized after dilating the urethra or e^en following a cysto 
scopic examination In other cases the stone can be removed bj means 
of the cystoscopie rongeur forceps (Fig 447) When a stone is too large 



to be dealt with in this way it must be removed by crushing it and 
evacuating the fragments (litholapaxy) or througli an incision into the 
bladder (lithotomy) 

There is the great advantage of Ltbolapaxy o-ver lithotomy that as a rule 
it need not keep the patient m bed for more than a few days , whereas it is 
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cencnlh a matter of weeks before the patient can start to mo^e about after 
lithotom\ Ho\sc%er there are many circumstances which contraindicate 
the cnislung operation , ^ ^ i - 

Open operation is indicated where removal of the stone is necessary but 
where htliolapaw is inadvisable As specified below in discussing the contra 
indications to htholapaaa some of the^ conditions require the bladder to be 
<»pencd and the stone is removed at the same time 

Itemov al of the stone either method should not be undertaken under the 
following conditions where there is seme other but more serious malady in 
which the jirognosis is grav o in certain cases with bad chronic pyelonephritis 
111 cldcrlv men \\ ith chronic urinary cachexia w ho w ould not sur\ i\ e inter 
vention Only for the relief of \ lolent pain would it be justifiable to intervene 
f-ur;.icall\ in the above ca^cs 

Lltholapaxy— riiis procedure grew up and reached its important place 
in surgers at a time when stone was quite common in young people who 
acquired their lithiasis as a result of a poor standard of living lo day those 
tircuni'-tancc') hardly exist in this part of the world The result is that most 
ta«cs of vesical calculus are met with m patients past middle life wlio are 
<lev eloping bladder neck obstruction from one cause or another as indicated 
111 the prc'^cnce of residual urine m the bladder The indication in all such 
cases IS to deal witli tlic obstruction os vvell as to remove the stone , and vvliero 
tiic bladder has lo be opened as m prostatectomy tlie stone is removed at the 
same time ihere are other reasons (stated below) whicli make htholapaxy 
an uiulcMrahlo procedure 

^loiTvLiTt iPOM iiTHOL.vp\\\ — Tlioso wlio liovo had opportunities of 
a great exfienciicc m I astern countries have been able to show extremely 
low iiKirtahtv rates hrever (1901) 1 ^ l>cr cent from CIO Indian patients 
and T TJ per cent from *170 patients in Lngland He attnbwtocl the difTcronco 
in results lo the fact tliat many of lus Fnglish patients suffered from prostatio 
enlarp,emcnt 

and Cunningham (1908) collected 17 730 cases which showed 
a mortfthtv of 2 4 per cent 

COSTl VIMIICVTIONS TO LlTIIOI\r\Xt — 

A largo stone 

A moderately largo oxalate stono . 

When prostatectomy is iiulicate<l 
Nesicnl divtrticuhini 
bladder growth 
Mnrkeil CVHlltlS , 

A coiitractwl bladder 

An lulianml urethra! stneture 

''loin in prostntic cavitv following prostatectomy 

( < rtaiii fun ign bodies 

^rious renal <li>waM! 


It ma\ 1 h a prolnngwl affair to crush a largo calculus or a moderateli 
nrg« oxniafe <nlcitliis rnuunn to iho bladder wall must neccssnrdv ho 
im|H»rlmit m «uch fn«cs , moreover mftction and Kidnev damage must ho 
pri**# lit III Huiin degre< m Ihcsp circumstances 
e , prostate considenhlo trauma to the gland at the neck 

of th» hhddrr with consequent bMmg is hkcK The treatment of the 
proHtnti III niiv cist, gi nernllv itqums tlio bladder to ho O[>one<l 



CALCtTLOUS DISEASE OF THE BLADDER 943 

^\iien -v (InerticuluiH is present fragments from the Iithotnty are certain 
to enter tJie sac 

Litliotntj %\ ith a bladder growth present w ill cause serious hemorrhage 
When se\ere cjstitis is present not onlj is bleeding inevitable in proportion 
to the infection but the latter will become increased and so wall the danger 
of infectne complications 

A contracted bladder offers the mcreised danger of trauma together with 
the n^l of stirring up the infection nhich has produced the contraction 

A urethral stricture if advanced is not only apt to become worse as a 
result of trauma to this locality but periurethral abscess and Bstula are bkely 
to occur 

If a stone in the prostatic cavjt> can be pushed back into the bladder 
with a sound it can be crushed other%\ise the bladder should be opened 
\\ hen a stone cn^ elops a foreign body litholapavy can be carried out only 
w hen the latter is of soft consistence and can be renioi ed per urethram 

If the kulnojs are the scat of marked sclerosis or infection it is better to 
reiiio\e the stone b} open operation rather than by litholapaxy because of 
the danger of stirring up renal sepsis 

The utiiothite — ^Tlus instrument is made m sizes which range from 
10 to 32 Chamero (4 to 18 English scale) to meet the varying requirements 
according to the ago of the patient and natuie of the stone With the smallest 
instrument it is possible to crush a stone m a child under 2 years of age 

Tho appliance consists of two principal jiarts on each of which is a blade 
winch grijis the stone during the crus! ing process (Fig 448) The outer or 
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Freyer s J d otr te 



female blade is continuous through its own shaft with tlie handle which is 
the thick portion to be gripped by the left hand of the surgeon The inner 
or male portion is surmounted by a wheel or cone wliicli the surgeon manip 
ulates with his right hand while the stone is being crushed The wheel i? 
a characteristic of the Thompson litbotnte while the cone is a feature of the 
Bigelow In cases likely to require prolonged crushing the latter gives the 
better mechanical advantage and is therefore quicker and less fatiguing for 
tho surgeon to use 

The two blades are locked together by means of either a button on tlie 
handlo m the Thompson mstrament or a screw cap on the male blade in the 
Bigelow The best features of these two instruments have been combined 
in the Freyer lithotnte (Fig 448) 

Tlie size of instrument chosen for any given case should be the one that 
can be passed and manipulated comfortably m tho urethra Speaking in 
a general way it may be said that the larger the size of the instrument that 
can be introduced the better For this reason preliminary dilatation of the 
urethra with metal bougies is often an advantage In children this should 
be a routine From the age of 2 years onwards a dilatation from 15 to 18 
Charnere should always first be obtained This as a rule will enable an 
instrument with its largest diameter of 14 to 16 Charnere to be used com 
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fortablj In children no force must be used m the dilatation of which the limit 
of safet} must be recognized by touch when it is reached 

Certain lithotrites }ia%e been designed which combine a cystoscope with 
a htliotrito As some of the thickness of the shaft has to provide a w ay for the 
telescope there has resulted a sacrifice of strength in the instrument There 
fore m order to a\oid tlie danger of applying an amount of force whicli the 
instrument is not constructed to stand the wheel which controls the movements 
of the male bhde is placed not at the top but at the side of the shaft Sucli 
an instrument should not be used for large or hard stones Its chief use is 
m dealing witli certain small stones w Inch are not easy to grasp with an ordinary 
Iithotnte or when there is some difficulty m gripping some of the smaller 
fragments towards the conclusion of a crushing operation 

Tiif technique of litholapaxy — ^The position of the patient is the dorsal 
decubitus witli the table horizontal and the thighs well abducted to allow 
for a wide range of movement for the handle of the Iithotnte The operator 
stands on the right side of the patient If the table is not one that can be 
lowered or raised to suit the operator a stool on which to stand of about 
4 in in height maj be a great convenience during the course of a prolonged 
crushing Ihis will enable him to exercise his full force to the best advantage 
The degree of ansesthesia obtained is of the first importance the operation 
should not proceed until a good depth of narcosis is established Spinal or 
sacral au'esthcsia commands an important place for litholapaxy because the 
bladder reflexes can bo completely abolished by these means Lithohpaxj 
under local anaesthesia should only be attempted when a very small stone is 
to bo crushed bj emplojing a cystoscopic hthotritc 

The, filling of tie bladder — A catheter is introduced and after washing 
out the bladder thorouglily 4 to C 02 of normal saline are left in this amount 
js all that IS nccossarj^ Too much fluid makes the fragments more difficult 
to collect between tlio blades because then the interior of the bladder becomes 
so capacious that the pieces of stone may just as easily fall to one or other 
side of the blades instead of between them Care should be taken not to over 
distend a bladder which is intolerant of more than small quantities of fluid 
for heroin lies a serious danger of rupture It is better to fill the bladder from 
a sjTingc (lig 121 ) than from an irrigating resen oir so that a thorough check 
can bt kept upon the qinntitj of fluid that the bladder contains at a gi>en 
time 


27 ic iiitrodiichon and mamjnilaUon 0/ the Iithotnte — Bofoie introducing 
tlio instrument it is frequently essential to enlarge the external urinary meatus 
bounds arc next passed if necessary It w then wise to introduce a cystoscope 
to ascertain the size of the stone if recent information on this point is not to 


licforo inwrtmg tlio Iithotnte the blades should bo locked tho book uell 
nlT 'Jo'"’ ' I" I'OW as a scalpel o.th tho beak directed doun 

nil 1 ,*'1 ' t entering the urethra tho beak is kept in contact ruth tho roof 
fJJ, 41 '’r e" 8 “ge tlio membranous urethra tlio instrument is moved 

iZhllr iZr""' i'l” ’JT Tl'ts sweep should take tho beak into the 

o Jii kat 40,11’“' opened to seek tho stone care should be taken 
urethra whipit 4, In the bladder .and not merely m tlio posterior 

Z emen or l,p *” tmprcss.on If the 

also m an adult rihen it is rotated it 13 not in tho bladder , 

in tin hnnroiifnt ’ 4" not nn lb and out excursion of at least 2 in 

T ,0 nZ ra. 'T;"’"- *’ ■" bladder 

P o 1 10 patient encourages tho stone to fall into tho most 
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(loi)cnaent part of the blatldor m the nud line behind the trigone If 
the calcuhH is not resting m this position it will bo \ery near to it and the 
nio\cmcnts of the fluid caused bj the opening and closing of the blades 
will induce the calculus to fall between the jaws if these are m the right 
jwsition ® 

Bj keeping the female blade pres'iisl gentlj on to the floor the interior 
of the bladder becomes cone shaped with the ape'^ of the cone dowwards 
where the blades lie While the blades are still closed the beak is turned 
slightU from tlic stone so that the opening of these will not push the latter 
nwn\ , tlicn on returning them to the upward position a gentle shake of the 
whole mstniment Bhouhi cause the calculus to rest within its jaws Often the 
inert firm dowminnl pressure of the female blade is sufficient to accomplish 
this The Rcnsation to the hands of a gripped stone is unmistakable — the 
cnisliing shouhl not proceed until this is recognized then the instrument is 
locked and screw «! down and the process repeated 

As the crushing continues Rome of the fragments still to be reduced lie to 
one or other side of the blades and can be got into position merely opening 
and closing these and without nn\ rotation of the beak or by shght move 
inents of the handle up and down or (o one aide or the other In a normal 
bladder there is no nec<l to turn the beak downwards to search for fragments 
Unless the bladder has been oi cr distendo<l the fragments will fall between 
the jaws if tho female blade is kept m its proper position If howeaer owing 
to the presence of a recess liclund tho trigone there is difficulty m grasping 
thestonc the blades whde|>ointingupwards should be opened and then turned 
o\cr and the stone gcntlj Rought 

In ft pouciieil or trabeculftted blaildcr there is a special danger of gripping 
the mucosa with the litliotrite When it is felt that something is gripped 
its consistence Rhould be mvcstigatcil bj withdrawing and then closing the 
male blade which is allowed to drop on to the object grasped and the nature 
of tho impact will then at once make it clear whether it is stone or mucosa 
(hat is hold 

As soon as the fragment has been locked m the jawa it is as well to lift 
the female blade just clear of the bladder floor to aaoid injurj to this part 
from the debris which is forced through tho outer fenestrated blade 

W hen the lower FCgment of the bladder is narrow the stone maj be above 
tho instrument To catch the »tono tho following manipulations should be 
carried out lower handle between thighs to long axis of body open jaws 
aerj wide depress handle further clo<o and fasten move blades from side 
to side and backwards and forwanls to be sure tho bladder is not caught 

As an excels of small debris maj interfere with the crushing this should 
be evacuated from time to time Before the withdrawal of the blades these 
must be completelj closed otherwise laceration of the urethra is likely to 
follow 

In India (Betts 1924) 10 per cent of bladder stones cannot be dealt with 
b\ simple crushing owing to their size and hardness Some large stones 
which arc not hard often without locking the lithotrite can bo broken up 
a sharp tap on the end of the instrument with a wooden mallet The 
hthotnte w ith the stone is lifted from the floor of the bladder and if necessary 
a senes of taps are made As the blades are not locked there may be some 
(hfficultj in keeping the stone w ithin tlie jaws therefore the male blade must 
bo fixed with the left hand Anthony flop’s) devised a size IG (Chamere 28) 
hthotnte in which the stone is kept gripped bj means of a spring and which 
has an anv il head suitable for a blow with a hammer 
6o 
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Th. Pvamalxon of the fragxnenta^Tho evacuating apparatus consists of 
^^nifpmlarasnirator fries 440 and 450) The cannula is a metal tube 
tnh a short coude beak and a largo oyo at the junction of the beak and the 
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F\nciiatifig cnnnulfl 


shaft The cannula is armed nitli a stilette uliich carries an obturator, 
the last blocks the e>e, ^\hleh can he freed during c\acuatiQa bj inserting 
the stilette n hen necessar\ The \ ertical fin near the distal end of the cannula 
indicates the direction in nhich the beak is pointing The aspirator is a hollon 
rubber ball which opens into a glass bulb 
below and the cannula m front and is 
detachable from botli of these The com- 
munication between the bulb and the 
cannula is controlled bj a tap 

In the Bigelow apparatus there is a 
stopcock near the outer end of the cannula 
and another one on a tube which leads 
from t!io top of tho rubber bulb and 
through which fluid can bo sucked from 
a receptacle at the side of the table After 
fitting the eiocuator into the cannula, tho 
tap IS opened, allowing a free passage 
between, the two There are several 
modifications of the original Bigelow’s 
aspirator Froj er s is probably the best 
When the crushing is considered to be 
finished the largest cannula that the 
urethra will take is passed and the bladder 
contents allowed to escape From 4 to 
6 oz of fluid are again introduced and the aspirator also filled w ith fluid 
and with its tap closed is fitted on to tho cannula The tap is now opened 
while the beak of the cannula is kept on the base of the bladder and the bulb 
18 slowly compressed As the bulb expands the returning fluid bnngs with 
It a mass of sand and stone fragments which can be seen tumbling into the 
glass bulb The process i« repeated with the beak of the cannula still m the 
same position until the stone detritus ceases to be returned With the Bigelow 
apparatus any air which passes from the bladder into tho upper bulb is allowed 
to escape by opening the uppermost cock and compressing the bulb 

The vesical mucosa may be drawn into, and may block the eye during 
the aspirating process This accident may be suspected when the fluid sud- 
denly ceases to return , but it can be instantly remedied by applying pressure 
to the bulb Blockage of the cannula from stone fragments maj sometimes 
be relieved m the same way, but often requires the passage of the stilette to 
free the channel again If the eye is kept buried among the small fragments 
at the base of the bladder it may continually become blocked It is therefore 
expedient to keep the eye elevated until the bulk of the debris is evacuated 
In a long case it saves a good deal of time to have two aspirating bulbs 
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in U‘!e rather than ha\e to A\ait until the single bulb is unscrened emptied 
and refilled As the fluid returning into the bulb becomes finally free from 
debris in order to determine that the w hole stone has been completely crushed 
tho operator should listen carefulh for a clicking sound which the contact 
of a fragment would make with the beak of the cannula as the asp]ratin<y pro 
cess IS continued ® 

The search for particles must be earned out by moving the beak into the 
^ anous parts of tho bladder base 

Small stone fragments left in the bladder may be passed per urethram 
or niaj form the nuclei of fresh calculi 

Blood clot m tho presence of man> fragments of stone may cause the 
latter to form a single calculous mass rather than a number of fresh 
stones 

At tlie cm! of tho operation an indwelling catheter should always be em 
plojetl for fortj eight hours This will enable twice dailj irrigation of the 
bladder to lie earned out with a weak antiseptic such as 2 per cent boracic 
lotion or 1 in 10 000 siUer nitrate or if there is a danger of clots with normal 
saline If there is an\ p\roi:ia when the catheter is removed the patient is 
kept in bc<l until tins is 6ettlc<l Generally the patient can get up on the fourth 
dat Copious fluids arc taken dunng tho coniaJoscence 

Mrotw PFiuvi XL LiTiionpxw — This is recommended bj Betts (1924) 
when a stone is too largo or hard to be crushed in tho ordinarj^ way The 
patient is phce<l in the lithotomt position and after filling the bladder the 
iirothro IS opened in tlio jienneum onto a grooxwl staff The Jjtbotnte is m 
sorted through this incision Tho perineal wound generallj heals quickly 
It will he wiser for most operators to remo\e this type of stone b\ opening 
tho bladder above the pubis 

I iTJiOL.vPv\^ IN WOMEN — On account of the shortness of the female 
urethra htholapaxj is generally simpler in women than in men Lai^e sized 
instruments arc oasih mtroducwl and there is a good range of movement 
for tho manipulation while tho fragments do not have to be reduced to such 
a small size for evacuation On the other hand it is difficult to maintain 
the full distension of tlic bladder during the cruslimg as the fluid tends to 
escape along tho outside of the instrument This is most noticeable during 
evacuation w hen pressure on the buJb is made and makes the process prolonged 
and tedious To counteract this tendency the largest possible cannula should 
be cmplojod Pavonne De<nos and ’'Imet (1922) as a result of their ex 
perience of litholapavy m ninety women recommend sizes 30 to 34 Chamere 
as the most suitable and as an additional means of copmg with the escaping 
flui<l place a thick rubber ring round the instrument where this leaves the 
external urmarv meatus Pressure kept up bj an assistant with a gauze pad 
on the under aspect of the urethra ami maintained during the crushmg is often 
quite satisfactorv , , 

COMPUCVTIONS OF HTHOUxpAxa — Encountennff a foreign bodj — Ihis may 
occur during the lithotntv quite unexpectedly If the object is one whose 
nature is uncertain the hthotntj should give place to cj stoscopj If it is then 
discovertKl that the object is unsuitable for removal by htholapaxy this must 
be abandoned and tiie removal should proceed through a suprapubic incision 
Failure to find a slone—This should at once raise the question as to whether 
too much fluid has been introduced and if there is anj doubt the point must 
be settled by emptv mg and refiUmg the bladder A long continued contraction 
of the part of the bladder surrounding the stone and the disappearance of 
the calculus into a diverticulum are causes of difficulty m other cases iJut 
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these possibilities should be discovered before htholapa\y is undertaken 
An\ tendencj to spasm of the bladder is almost alw ays overcome u hen the 
proper depth of an'xisthesia is obtained A cystoscope should always be 
introduced and the bladder examined if a stone which has been known to exist 
cannot be found 

/njMry to ihe bladdtr by crushing between the blades occurs under 
two sets of circumstances when the bladder is not sufficiently distended 
and when the bladder is searched for final stone fragments by opening and 
closing the blades in different parts of the bladder The bladder is not as 
a rule perforated completely but as a result of laceration pericystitis or pen 
tomtis arc Id ely to occur nevertheless 

leaving behind fragments of calculi — This is apt to occur if there is too 
mucli fluid m the bladder when evacuation is earned out The mistake is 
easy to remedy by emptying the bladder and reinjecting only 2 oz The 
larger the quantity of fluid in the bladder the less distance from the beak of 
the instniment does the suction action of the aspirator extend so that if 
this procedure is carried out with a distcndevl bladder the fragments mstcatl 
of ly mg grouped together about the end of the cannula are scattered widely 
over the bladder floor It is a wise routine to employ cystoscopy cither at 
the end of the litliolapaxy or a week or so later to make sure that the bladder 
IS free of fragments 

llnfture of the bladder from oier distension — This is likely to occur if more 
fluid IS forced in witli the aspirator bulb when the bladder is already filled 
to the limit of its capacity Atrophy m places and a generalized Jack of 
elasticity of tho bladder wall are not uncommon wlien a stone is present 
and may easdy predispose to tho complication just mentioned That this 
accident has happened is obvious when it is found that there is a good deal 
loss fluid retwnung to the aspirator than lias been introduced In these cir 
cumstances a suprapubic incision must be made 

After the bladder is ruptured urine slowly extra vasated into tho pelvic 
cellular tissue may gradually extend upwards on one or both sides of tho 
posterior abdominal wall until it reaches 1 idnoy level Bladder urine lias 
Icon found extending upwards from the pelvic floor so as to completely sur 
round ono kidney After rupture has occurred if no fluid is found in tho pen 
vcsual tissues the abdomen must bo opened tlie fluid mopped out of the pouch 
of Douglas anil tho bladder rent siitiiroi} jn two layers If tho urine la mfocted 
a riibber drum should be placcil in position passing to tho pelvic floor Supra 
pubic bladder drainage must also bo established If fluid is found m tho 
jircvcMcal space not only should tho bladder bo opened and drained but freo 
(Iranmgo inust bo provided foi the space of Rotzms and bladder base along 
tbe path of ascent that the fluid Jins followwl 

DijJicuUy 1/1 etuciialion — This is caused by the iiresence of air in the 
(•Mituatm iir lilnddir liolli the glass and tho mhher bulbs should he iiholl} 
l?,n ' '.1 'iV™ ?"■ ‘t 's indicated by inverting the glass 

tniiia n uT 'r " ‘ ^ 'n I'l® surface Iiressuro on tho ovaciintor when it con 
fmfritio* ♦ create the requisite amount of auction to aspirate the 

„ of nir through the cannula will occur if tho end of the 

to cscano vvl'nlo tbrJ’ln ^ I“st before the fluid has ceased 

I ^ ^ bladder w l>eing emptied Air already present in tho 
Pfessuro over tho bladder while tho fluid 
s. *^”*1””.** I *^8*wcnts which have entered a diverticulum 

incision removcrl tliroiigh a suprapubic cystostomy 

V- m a prostatit cavity resulting from prostatectomy or 
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in a dilated posterior urethra can as a ml© be safely evacuated if due care 
IS used 

Hcemorrhage is rarely copious enough to p^e^ellt cjstoscopy at the end 
of the operation but litholapaxy earned out in the presence of an adeno 
matous enlargement of the prostate is bound to cause a free flov of blood 
If the patient is still bleeding at the end of the operation a catheter should 
be tied in and the bladder imgated every ten minutes with saline till the 
bleeding has stopped If at an early stage post operatively the indwelling' 
catheter becomes blocked w ith clot it may be possible to remedy this by 
changing the catheter or to free the block by suction with a Thompsons 
bladder syringe If this fails an ansesthetic will be required and the bladder 
can be freed of clot by using the evacuator If however there is a marked 
degree of retention there 13 a danger of rupturing the bladder by using this 
method in which circumstances the clot must be cleared out by opening the 
bladder 

£^pidid?/nn<is— This may result from trauma to the posterior urethra 
Once this form of inflammation has set in suppurating epididymitis is not 
unlikely and abscess formation will require incision and drainage 

Pertureihral abscess — Tins is quite likely to occur when Iitholapaxy has 
been earned out in the presence of a urethral stneture especially if the latter 
has been subjected to forcible dilatation in order to admit the hthotnte 

Extravasation of urine may also occur as a complication of the penurethral 
infection This will require more liberal incisions into the scrotal and perineal 


Pyelonejhntis — This is not unlikely when a stone is large because m 
such circumstances the kidneys are already damaged and the manipulations 
will be necessarily somewhat protracted Where such conditions are hkelj 
to apply it is better to consider that litbolapasy is contraindicated 

Urinary fever — This may occur with metastatic foci m different parts of 
tlie body where tlie manipulations are prolonged especially in a case where 
there are chronic inflammatory or fibrous changes m the prostate 

Suprapubic lithotomy— This is the procedure that should be followed in 
all operable cases where perurethral methods of removal arc unsuitable The 
conditions given as contraindications to litholapavy ivill therefore necessitate 
suprapubic lithotomy if removal of the stone is indicated Preoperatue 
investigation and preparations are essential m all cases An indw elhng catheter 
for forty eight hours ivith tmee daily vesical irrigations before operation will 
benefit the patient under the following conditions the urine is blood staincJ 
or dirty the blood urea is raised there is renal tenderness 

General spinal or epidural anaesthesia may be used according to choice 
Under modern conditions it is difficult to find any objection to gas and ovjgen 
administration it is even doubtful if infiltration ansesthesia of the abdominil 
wall in bad cases has any advantage to offer over tins method 

The size of the wound made in the bladder must be in accordance with 
the size of the stone to be removed When the calculus is a largo one an 
ample incision must be provided both m the panetes and in the bladder 
If a large stone is dragged with difficulty through an inadequate incision the 

prognosis of the case may bo seriously ^tered . * 

Most vesical calculi are conveniently removed by means of a hthotoni> 
scoop the stone is grasped between the bowl of the scoop and the index 
finger m some cases a lithotomy fotce^ is more convenient 

^Small stones are easily remoied tilth the fingers W ith a calculus of con 
siderable size it is first essential to be sure that the stone is evervn here clctacheil 
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from the bladder wall before any attempt is made to deliver it. The fingers 
are gently passed round it to ensure its complete detachment. Any stone which 
IS too large to grasp with the forceps should be levered out by a scoop, which 
IS passed beneath it 

When a calculus occurs m a diverticulum the sac should bo excised w'lth 
the stone in its interior As infection is generally conspicuous in a case of this 
kind It IS often wise to give a penod of suprapubic drainage before excising 
the diverticulum 

For treatment of vesico-urethral calculus, see p 954 

Lateral lithotomy and vaginal lithotomy need only be mentioned to say 
that they are now operations of a bygone age. 

H. P. WlNSBUKY-WniTE. 
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CHAPTER LXXXIl 

URETHRAL CALCULI* PREPUTIAL CALCULI 


URETHRAL CALCULI 

C alculi occur less commonlj in the urethra than in any of the three 
other principal localities of the urinary tract In my own senes of 
065 cases of stone in the urinarj tract they form onh 2 8 per cent (see 
page 885) 

As m renal calculus the period of maximum incidence is the fourth decade 
of hfe 

In this part of the world urethral calculus has diminished This is largelj 
hecaijse the incidence of \esteal calculus Jias fallen Formerly cases commonly 
occurred from the earliest infancy onwards Enghsch (1904) showed that 
a far greater number of urinary concretions entered the urethra during the 
first two tears than during any subsequent similar period to the end of the 
first decade This relatue frequenej of urethral stone m very young children 
IS due to the fact that the internal vesical sphincter is not so contracted in 
early as m later years 

It IS contement to consider periurethral m conjunction w'lth urethral 
calculi 


URETHRAL CALCULI IN THE MALE 

JEllology — The most practical way of classifying urethral calculi is accord 
ing to w hether they ha\ e been merely arrested m their passage from above 
or whether they have originated in the urethra The great majority of urethral 
calculi undoubtedly fall into the former category having come from the upper 
urinary passages the bladder or the prostate The importance of local factors 
m the urethra which predispose to stone m this situation is emphasized in a 
report on a senes of urethral calculus cases by Debenham (1930) This showed 
that five patients were admitted on more than one occasion with the same con 
dition 

Once m the urethra the passage of the calculus is likely to be obstructed 
if not by an abnormal narrowing by a normal one The situations where 
arrest commonly takes place are the prostatic urethra the bulbous urethra 
and the navicular fossa In my owti cases 55 per cent were in the prostatic 
urethra Of the local predisposing conditions urethral stricture is the most 
important Stricture acts not merely by obstructing the passage of a stone 
from abo\ e but also by giving nse to dUatation and infection m the urethra 
behind the point of narrowing Abscess formation m the urethral wall leading 
to a pocket of considerable size sometime^ occura 

Periurethral suppuration ansmg quite independently of stricture pre 
disposes m the same way to stone m the pocket thus formed 

Urethral diverticula of congenital ongm also play an important part 
as stones may easily form in such pockets where urine can enter freely 

Pathological anatomy — The portion of the channel in contact with the 
stone becomes dilated reddened oedematous and often ulcerated from pressure 
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and infection Periurethral inflammation may proceed to abscess formation 
and urinary fistula through which the stone may escape The periurethral 
abscess on the other hand may burst into the urethra and result in extravasa 
tion of urine The urethra above the stone tends to become dilated from back 

^^^Thr stones which form m penurethral sacs are single or multiple and 
owe their origin to the fact that they he in a blind recess which opens into 
the urethra by a small orifice through which urine can enter and from which 
drainage is imperfect Once calculus formation m such a pocket has begun 
both the recess and its contents slowly mccease m size sometimes with the 
result that a large number of stones are formed or a single calculus arises of 
considerable bulk 

Chemical composition of urethral calculi — As these are stones wliicli 
have largely passed from above they have no chemical features which dis 
tmguish them from other urinary calculi Oxalate stones having a rough 
exterior are more likely to become impacted than those consisting of uric acid 
or urates 

Volume — Time is the chief factor which determines the size that a calculus 
may ultimately attaih '|Numerous cas es have been repined in whi ch th e stone 
was known to be presenOor” many years and has attained considerable pro 
portions as a result of the constant deposition of crystals from the urine In 
'ono case (Clark 1912) a stone 3 m long was removed by external urethrotomy 
from a man who had been conscious of a lump m the penis for twenty five 
^ears \ 

Number — This may vary from one to a hundred or more but as a rule 
there is a single stone present 

Configuration — Stones which have recently arrived from above are 
rounded oval or elongated with surfaces which are smooth or rough with 
projecting crystals Fragments resulting from recent hthotrity are irregular 
m shape with freshly broken surfaces bordered by sharp edges Stones whicli 
have remained for long periods in the urethra gradually acquire the shape of 
the passage / that is to say they tend to be elongated with swellings and 
narrowings according to the locality Sometimes along one side there is a 
gutter formed by the urinary stream 

A stone in the prostatic urethra tends to become hour glass in shape This 
configuration results from the backward growth of the stone which ultimately 
Vm-uu^n fne internal urinary meatus into ftie 'bladder (Tig 45 1 ) 

In the bulbous urethra a stone assumes a spindle or club shaped appear 
ance 


Multiple stones may make contact by closely fitting facets which permit 
of a certain degree of movement at the different joints So accurately may 
the various components of the calculous mass fit together and so moulded 
by the urethral walls may the whole become that a perfect cast of the bulk 
of the urethra results 

Symptoms and signs — The complaints which the patient makes may varj 
considerably according to Circumstances An attack of renal colic or hthotrity 
sometiiTies precedes the local symptoms The initial sign is likely to be a sudden 
uretiirai pam and arrest of the stream during micturition resulting m complete 
retention ot urine or considerable effort may cause the escape of a few drops 
or even ot the stone r r 

^°"’P^®^®/etention does not occur or when this passes off spon 
the urethra becomes stnkingly tolerant towards the stone and 
lere maj be little interference with micturition This state of affairs may 
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contmiie for jears Difficulty of micturition may be an early symptom or 
may gradually super\ene, and the patient often learns to manipulate the 
stone so as to facilitate the act A. chrome urethral discharge in some degree 
IS not unusual , this tends to be blood stained from time to time Painful 
and frequent mictuntion gradually supenene, while m some cases ineon 
tmence of urine becomes a feature 

The tolerance which can be acquired to the presence of a calculus is a 
feature of a few recorded cases some of these gi\ e periods of many years 
one case actually ga\ea history going back for fifty three years(Hirsch 1922) 

On palpation the stone can sometimes be felt along the course of the 
canal , or it nioy be obscured by periurethral thickening and, finally more 
ad\ anced periurethral changes are to be noted 

Wit h periurethral calculi obst ruction to m ict urit ion or the passage of 
instrumenTi seTdoKT'occufs A single calculus or a number of calculi may 
be readily palpable superficially to the urethra 

Diagnosis — ^The sudden onset of acute retention and urethral pain should 
lead to local im estigation which in its turn ought to establish the diagnosis 
A prcMous history of renal colic will also be a help In the more emome 
cases it may quite well be that astoneisdiscoiered m the course of an inrestjga 
tion of the urethra because of synoptoms and signs which do not necessarily 
suggest the presence of a stone 

Rectal examination may reveal a centrally placed thickened and tender 
area in the prostatic region , or the stone may be easily palpable in another 
part of the urethra The passage of a catheter or a bougie is likely to render 
the most characteristic evidence Obstruction by a hard object may be 
at once appreciable or there is a characteristic grating sensation as the mstru 
ment passes over the stone Sometimes a doubt remains after these procedures , 
urethroscopy , if this is possible, w ill settle the point Radiography is a certain 
and simple means of diagnosis 

Treatment — The smaller stones should be grasped and remoied under 
direct vision by means of the proper forceps, introduced tlirough an operating 
urethroscope The urethra is first carefully anesthetized by the installation 
of 4 per cent novocaine, or other smtable anesthetic (see p 646) the urethro 
scope introduced and tJie stone observed It is first ascertained that the cal 
cuius IS not too large to lend itself to this form of treatment, and, secondly 
it must be made certain that its w-hole bulk is xvitlun the urethra for if it is 
merely projecting into the lumen from a pocket which lies in its floor, or if 
yiart of the stone protrudes through the mtemal meatus mto the bladder, 
this method of treatment will not succeed therefore in certain cases a radio 
gram may be necessary before tins point is decided The stone is firmly 
grasped in the jaws of the forceps, its raobibty is demonstrated and while 
maintaining a firm grip on the calculus the whole instrument is withdrawn , 
if a secure hold cannot at first be obtained several attempts may be necessary 
before these manipulations succeed Giving to the danger of air embolism 
should urethral bleeding occur these procedures must never be attempted 
through an aero urethroscope If the special instruments necessary for carrynng 
out these measures are not available and the stone hes m the anterior urethra 
provided information is to size and extent has been obtained by radiogram 
or other means an attempt to grasp the calculus xvith lithotomy or with 
alhgator forceps may be made it will probably save time not to attempt 
this” without a general anesthetic With this means, if the stone is palpable 
in the anterior urethra, it can sometimes be worked forward right out of the 
uretlira by mampulating it from the outside 
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A method has been described m which the removal can be accomplished 
by means of a number of filiform bougies , as many as possible of these are 
introduced, so that they pass beyond and thus surround the stone Traction 
is then made on all the bougies together and the calculus may then come 
aw ay in the firm grasp of the encircling instruments 

If other means have failed or are not at hand, a bent probe introduced past 
the stone with the object of hooking it fonvard is sometimes successful 

In all of these methods in w^ch the stone is forcibly withdrawn, the 
introduction into the urethra of a little glycerine or other lubricant will be 
found a material ad^ antage in assisting the passage 

If the calculus is too large to be dealt mth in any of the above ways, the 
line of treatment to be followed will depend on the situation of the concretion 
In the navicular fossa a simple meatotomy will, in most cases, enable the 
stone to be grasped and removed by a pair of suitable forceps , or it may 
be necessary to extend the incision some distance along the floor of the fossa , 
and this can be quite satisfactorily earned out under a local ansesthetic 

When the calculus is further back in the anterior urethra and it cannot 
be grasped or worked forward, it will be necessary to perform external urethro- 
tomy in order to dehver the stone The wound should heal quite straight- 
forwardly in an uncomplicated case after suturing the urethra with fine cat- 
gut , it is not necessaiy to use an indwelling catheter 

When a steicture is present — Attention should at once be directed 
tow arils treatment of the stricture When this is fully dilated the stone will 
probably pass spontaneously Such treatment depends, however, on whether 
instruments can be made to pass both the stricture and the stone Internal 
urethrotomy is sometimes the proper procedure When instrumentation, 
does not succeed, or when local inflammatory complications are present, 
external urethrotomy is necessary 

Calculus in the prostatic urethra — A radiogram should be carefully 
studied to ascertain the size shape and disposition of the stone If this is 
considered to be small and to he wholly within the prostatic urethra, it may 
be comenicntly removed through an operating urethroscope If the stone 
IS too large for this method under a general spinal or a sacral anaesthetic, 
with a large metal sound an attempt should be made to dislodge the stone 
into the bladder, w here it can be easily crushed with a lithotnte 

If the calculus is too large, or is held firmly by the surrounding parts, 
continued attempts to return it to the bladder with a sound can only be 
successful as a result of considerable injury to the internal meatus and the 
prostatic urethra, and in such circumstances must be discontinued A con- 
striction invohmg the middle of the stone, which is visible on a radiogram, 
indicates that the calculus is gripped by the internal meatus, and that open 
operation is the method of treatment The same course must be follow ed if 
the stone is partly buried in the prostate or projects forward through the 
membranous urethra 


In removing a stone from the prostatic urethra by operation, the perineal 
rou 0 should be followed when the calculus extends into the membranous 
urethra and the suprapubic route when the stone projects into the bladder 
As a rule it vvill bo found easier, when operating through the perineum on the 
backwards mto the bladder and then 
vvhich is introduced through the operation wound , 
nnrttnn nf fhr. bruisiiig Will result from an attempt to drag the vesical 

P . .. , uough the constricting sphincter In removing a large 

stone by the suprapubic route the forefinger can be introduced into the internal 
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urinary meatus w}uck is gradually stretched so that the wliole of the stone can 
be encircled and freed 

Periurethral calculi — There may be many stones lying in a large sac 
opening into the floor of the urethra For calcuh situated anywhere in front 
of the prostate the patient is placed in the lithotomy position After pulling 
the scrotum fornardg or backwards as the case requires an incision is made 
o\er the swelling the sac and its contents are then dissected out and its 
connection w ith the floor of the urethra identified and severed The urethral 
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Prostatic calculi while in the bladder is a mushroom calculus the stem of which 
occup es the posterior urethra »n a patient aged 39 


wound IS next restored with fine caigut over a metal bougie previously passed 
into the bladder to make sure that tliere is no remaining obstruction (For 
prostatic calculi see p 5 ’6 ) 

Wlien a single large pocket containing one or more stones is present 
and this eomnmnicates with the posterior urethra through a suprapubic 
approach the orifice of the sac can usually be felt by passing the tip of the 
forefin<’er throuf'h the internal meatus The bladder mucosa overlying the 
stones "should be’ split up nght into the orifice of the sac and the edges of the 
incision held apart while its mtenor is thoroughly curetted Tlie over 
hanvinc' edges of mucous membrane are cut away so as to throw the interior 
of the“caX mto continuity with that of the bladder This objective is 
aided by firmly packing some gauze into the recess from which the stones 
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«ere remo\cd 0\Mng to the aecompaivjing inflammatory changes m the 
prostate and its surroundings it is impossible in cases in which the lithiasis 
13 w ell de\ elojied to enucleate the gland m the ordinarj w aj 

W iiEN THERE IS RETE'*'TlOv OF URINE — hen this IS acute it calls for 
immediate relief and can frequentij be dealt with successfully by the passage 
of a small catheter The instrument should then be left tn situ so that the 
surgeon will ha\e ample time to consider the best means of dealing with the 
stone If a urethral instrument cannot be made to negotiate the obstruction 
the operator will haie to consider whether the crisis should be met by opening 
the bladder or the urethra External urethrotomy should be earned out for 
choice as bj this means the stone is removed at the same time that the re 
tention is relieved 

In all cases wliere renal damage is present from back pressure it is impor 
tant to give a guarded prognosis concerning the immediate results of an> 
kind of interference for the relief of retention of urine This is especiallj 
necessarj if surgical interv ention has resulted in the sudden escape of a large 
quantitj of urine An important advantage of the relief by urethral instru 
mentation is that it becomes an easj matter to provide for a gradual emptying 
of the bladder This indication can also be met however by suprapubic 
operation b^ using one of the suprapubic puncture apparatus already dosenbed 
(Iig 276) 


URETHRAL CALCULUS IN THE FEMALE 

flSllology — Because the female urethra is short and dilates readily it rarelj 
IS the seat of a calculus A stone may develop m tlio female urethra on a foreign 
bodv 

Pathological anatomy — There are two groups of stones according to whether 
thci arc found in the urethra itself or m pockets which open into the floor of 
tl t urethra Multiple stones ina^ arise m this vv ay These are generally about 
the fli70 of Indian corn rounded and tend to be faceted An individual stone 
nmv reach the size of an olive The orifices of these pouches into the urethra 
nnv be large or small As these stones develop in size so they tend to cause 
vircthral obstruction and dilatation In chemical composition they have the 
i^tneral characters of urmarv calculi A foreign body m the urethra usually 
I rojetts into the bladder as well and a stone which forms upon it begins in 
this situation 

Symptoms, signs and diagnosis — In the female a stone may be impacted 
m the urethra for several days but js usually expelled in duo course Tlie 
female urethra can nd itself of particularly largo stones A sudden pain 
and Fomo degree of difficulty with inictuntioii which may soon bo relieved as 
the Rtoiio escapes arc the features of most cases 

Calculi which arise locally or small exogenous stones which become im 
jiactod slowly give rise to increasing disturbances of micturition with some 
urithral discharge which tends to become bloodstained but there arc no 
Fvniptoms which are chaructcnstic and the true cause will only be discovered 
by a thorough investigation On passing an instrument if cither grating or 
oOstniction by a bard object occurs the diagnosis is made but tho instmmont 
mav quite ea-ilv pass by a fitono in a recess or pouch without detecting it On 
tl e other hand by keeping tho beak of tlio instrument directed towards the 
floor it may lie made to enter a pouch and to discov cr a stone ^ agirml oxaimna 
tion mav rtical an area of thickening in relation to tho anterior vaginal wall 
and the urctiim m which tho stono may bo felt or observed An \ ray may 
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be a \aluable aid at this stage Incontinence of unne is likely to be the chief 
feature nhere the stone lies partly m the bladder and partly in the urethra 
Treatment — Where it is a question of a stone arrested behind a constncted 
external urinarj meatus simple dilatation will suffice to allow the stone to be 
renio^ ed In other cases forceps can be inserted through the meatus so as to 
grasp the stone firmlj and gently easeitfonrard, whiles finger pressing throur^fa 
the anterior \agmal wall forces the stone for%iard Remo\al under vision 
through a urethroscope ma} be necessary in certain cases Pushing the stone 
back into the bladder, where it is crushed with a hthotrite is the best means 
m some cases External urethrotomy is a procedure which is essential in 
exceptional circumstances 

In the presence of stone in a diverticulum the latter must be opened through 
the antenor \aginal wall, and its mucous luung removed by dissection after 
the stone has been extirpated It may bo convenient to dissect out the sac 
while the stone is still tii sttn 


PREPUTIAL CALCULI 

Etiology — Tho condition is a rare one, and the most striking cases reported 
have been among those peoples who are to some extent out of touch vuth the 
amenities of modern civnUzation It occurs from the earliest to the latest 
years in life, but the majority of sufferers are patients of advanced age The 
essential predisposing cause is a marked condition of phimosis This aids the 
formation of calculus m the preputial sac by allowing the accumulation of 
smegma and urinary salts The first result is inevitable where the retraction 
of the foreskin is impossible, while the second is only noted with extreme 
degrees of phimosis 

In the latter cases the preputial orifice is so small that the act of micturition 
inv anably results in the accumulation of unne in the preputial sac This may 
occur to such an extent that the sac is distended like a rubber ball from which 
a fine, irregular spray of unne finds its way under tension 

In cn ih2ed communities extreme congenital phimosis is seldom allowed 
to persist The narrowing is not, however, always congenital Late in life 
chrome mflammation may involve the foreskin, as a result of a mild degree 
of phimosis, and add further constnction to an already meagre orifice 

Pathological anatomy — There are three varieties of preputial calculi 
those resulting from inspissated smegma , others from a mixture of smegma 
and urinary salts , and, lastly, those which consist of mmary salts entirely 
Tlie first are multiple greyish, serai solid bodies generally packed closely 
together m the coronal sulcus, to which they are often adherent to the 
extent of causing a little bleeding when removed by gauze dissection The 
second variety usually consist of a nucleus of smegma on which urinary salts 
have been deposited They depend on the tegular accumulation of urine 
under the prepuce The third variety do not originate in the preputial cavity 
at all, but are urinary calculi proper which have formed m some part of the 
tract above and escaped from the external urinary meatus, but have been too 
large to pass tlirough the orifice of the prepuce The odd cases which have 
fallen w ithm my own experience have been m one of the first two groups 
Whether or not a preputial calculus consisting of urinary salts is formed tn situ, 
its chemical composition is hkelj to consist of any of the salts commonly found 
m urmary concretions 

Triple phosphate (ammonium-magnesium phosphate) forms a large pro- 
portion of stones which originate tn sttu on account of the septic condition 
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of the sac Thej may be single or multiple Sometimes there are as many 
as 100 or more One case has recentlj been described in which 208 small 
calculi w ere present In size such calculi vary from small seed hke bodies 
up to a single mass of 2 or 3 in in diameter m extreme and exceptional cases 
The presence of a stone causes ulceration and a continuous purulent dis 
charge The inflammation seems to attack the prepuce much more than the 
glans u hich is often found barelj affected while advanced changes are present 
m the foreskin Ulceration may even give nse to a fistula so that if there is 
an> obstruction to the outlet by the stone the urine may entirely escape by 
the neu channel The inguinal glands become chronically enlarged 

The glans sometimes becomes diminutive m size and infantile in type as 
a result of the pressure of the stone and the urine during micturition Car 
emoma of the glans or prepuce is a sequel to the presence of stone which is 
not unknown In old standing cases the urinary passages behind the obstruc 
tion become dilated and infected 

Symptoms and signs — In cases where the phimosis is extreme the two 
outstanding features associated with micturition are a ballooning of the 
preputial sac and a delay in completing the act the patient often finding 
it helpful to manipulate the stones so as to improve the flow In one case 
that has been reported the preputial sac would distend with micturition to 
the size of a large lemon 

Treatment — The treatment should consist in first opening the sac widely 
bj making a dorsal incision from the orifice backwards clearing out the 
stones and then performing circumcision if the foreskin is a ery hypertrophied 
If tliere is much associated sepsis it is better to leave the circumcision until 
the inflammation has subsided Alternatively if the dorsal sht is earned as 
far as the level of the coronal sulcus and the prepuce is not greatly hyper 
trophied further circumcision is as a rule not required 

H P WiNSBURY White 


RtFERE^CES 

Debevkam B K (1930) Bnl J Urol 2 113 
Hijisch C S {m'>) J Amer Med Ass 78 1537 
Marion G (1936) Traite d uroloe e 2 vols Fans 
Thomas F t> (1936) Urol Cutan Jtev 40 316 
Williamson T a (1932) J Amer Med Aes 99 831 



CHAPTtR LVXMII 


THE MANAGEMENT OF GLYCOSURIA IN GENITO- 
URINARY SURGERY 

CAUSE OF THE GLYCOSURIA 

W HLN a i)\ticnt who requires sui^ical treatment is found to have 
n fiuhstanco in the urine which reduces Fehling s or Benedicts 
reagent it is es-'Cntial to decide bj appropriate tests that the reduc 
ing substance is in fact glucose Although the majority of patients with 
gI\cosiiria sufTcr from diabetes inellitus tho possibility of non diabetic glyco 
sum being present must be remembered Over activity of the anterior 
pituitary tlijrojd or adrenal glands may lead to hyperglycaimia and glyco 
suna Ilie evisteneo of such conditions can usually be diagnosed by the clinical 
features of acromegalj Cushings sjndronic thyrotoxicosis etc The treat 
mont of tlie resulting glv cosuria m these states consists primarily of measures 
njinod at reducing tlio activity of tho gland concerned The hypergly ciemia 
of theco endocrine disorders is usually moderate m degree and m general calls 
for no special pro operative treatment since tho danger of ketosis is negligible 
Occasionally they aro associateil with n true diabetes of a very severe type 
which must be treateil on tho lines described hereafter 

In contrast with tlio glycosuria due to endocrine dyscrasias glycosuria 
max result from a low cred renal threshold or from a delay m the mechanism 
for btorago of carbohydrate in (ho liver The diagnosis of these two conditions 
can only bo made from syniptomless mild diabetes meJhtus by means of a 
glucose tolerance test This test should invariably be earned out when doubt 
exists in order to obviate tho submission of tho patient to unnecessary dietetic 
restrictions and to prevent the production of hypoglycaemic attacks should 
insulin be unnecessarily employed 

Tins chapter will be devoted to the management of a patient suffering 
from proved vhabetes mellitus who requires operative treatment 

TREATMENT OF SURGICAL DIABETICS 
The general pnnciples underlying the treatment of surgical diabetics 
are in the mam the same no matter the nature of the disease present or the 
organ affectei! It is proposed therefore to discuss such general principles 
first and tlicreafter to refer to some points of special interest to the genito 
urinary surgeon 

Impoptance of 5IEDICAL TRBAT31ENT — ^The modorn treatment of surgical 
diabetes with properly controlled diet and insulin has largely reduced tho 
liability to post operative death from acidosis dehydration and circulatory 
failure e\ ertheless even in the most skilled hands major surgical operations 
on diabetics still entail considerable nsk to life which bears a correlation to 
the skill displayed m the control of the disease Joslin (1940a) says that 
the mortality in cases operated on in climcs with special experience of ilmbotio 
treatment is about 7 per cent as comjiaretl to 20 per cent when operation is 
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perfoTmed under less favourable conditions To obtain the best results the 
submits the following recommendations 
Place of operation — Since the sui^eon cannot be expected to have an 
adequate knowledge and experience of modern methods of treatment of 
diabetes with insulin and diet he should not assume responsibility for the 
medical aspects of the case but should obtain the co-operation and help of 
an experienced physician The operation should be performed only m a nursing 
home or an institution where proper facilities are available for intravenous 
therapy and where instructions regarding diet and insulin can be safely en 
trusted to a nurse experienced in this particular field When these conditions 
ate fulfilled there exists no contraindication to operation on diabetics, and the 
decision whether to operate or not should be determined entirely by surgical 
considerations The successful removal of sepsis by operation and the preven- 
tion of its arising are factors of great importance m improving or arresting 
the diabetic state 

Choice of anctsthetic—ThQ choice of anaesthetics is of paramount importance 
because of the danger of ketosis ivhich is bable to develop from the consequent 
hepatic damage and from dehydration resulting from post-operative vomiting 
Chloroform should never be used and ether is also best avoided Local an®s- 
thesia should be employed whenever possible or if fuller relaxation is required, 
spinal anaesthesia, preceded if necessary by narcosis with nitrous oxide and 
oxjgen If general anaesthesia is essential, reliance should be placed on nitrous 
oxide and oxygen and the penod of anaesthesia should be as short as possible 
"Morphia increases anoxia and if given at all should be used only in small 
doses such as ^ gr 

Control of dtwetes prior to operation — Unless immediate operation is essential 
to save life every attempt should be made to control the diabetes prior to 
operation and thas bring the patient to surgical treatment free of acidosis and 
dehydration and with a blood sugar as near normal as possible 

Consideration of the emergency of the operation — The management of a case 
of surgical diabetes is essentially based on two considerations First, whether 
the case constitutes a surgical emergency requiring immediate operation or 
whether operation can bo delayed until the diabetes is controlled And 
second the assessment of the severity of the diabetes as judged by the clinical 
state of the patient and the examination of the urine for sugar and ketone 
bodies and if possible, the blood for hypeiglycacmia It should be remem- 
bered that a positne result with Gerhardts (feme chloride) test is of more 
serious significance than a positive Kothera’s (sodium mtro prusside) test, 
since the former test is less delicate and when positiie, indicates approaching 
coma 

Diet axd rssuuN requirements in tre operative and post-operative 
TREATMENT — Sincc the diet and insulin requirements vary widely in individual 
cases and in tlic same case from time to time it is not possible or desirable 
to give a scliome of treatment suitable for all cases It is possible, however 
to la> down certain general principles 

Aon emergency cases — (1) If the operation is a relatively simple procedure 
which can lie earned out under local or epmal anaesthesia, and if the diabetic 
state IS of mild degree which can be controlled by diet alone it is usually un 
ncccssarj to give insulin prior to operation or to alter the diet except that for 
the tw entv -four hours prior to operation the bulky green v egetables should be 
roplacod 03 more concentrated carbohydrate foods and by glucose 

(-) if the operation constitutes a major surgical procedure, and if the 
patient is sunenng from diabetes of moderate or marked seventy requiring 
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losulin, operation should be delayed if possible until the hypergk c?emia 
and the ketosis, if present, are brought under control bj diet combined with 
insulin The diet should be hght and easily digested, and should contain at 
least 150 gm of carbohjdrate daily and be relativeU low m fat A suitable 
diet, as recommended by Davidson and Anderson '(1942) is appended (I) 
Tlie amount of msuhn to be given at each injection can be assessed approsi- 
matelj by the result of Benedict s test for sugar m the unne If the colour 
is deep red, give 30 to 40 units of soluble insulin , if deep yellow 20 to 30 
units , if j ellow green, 10 to 20 units The higher figure should be Used 
in eacli case if ketone bodies are present as well as sugar Although a com- 
bination of zinc protamine msulm and soluble msuhn can be used for pre- 
operati^ e and post operative purposes, the more rapidly acting soluble msulm 
is to be preferred Plentj of fluid should be taken m the days preceding 
operation to counteract the danger of post operative dehydration On the 
da\ of operation three hours before removal to the surgical theatre the 
patient should take 30 to 40 gm of glucose in a glass of water flavoured nith 
orange or lemon juice and an injection of 15 to 30 units of soluble insulin 
fhould be given, the dose depending on the assessment of the seventy of the 
diabetic state Assuming that the operation takes place durmg the morning, 
in the lato afternoon or evemng of the day of operation the patient should 
be placed on the type of diet recommended bj Lawrence for the treatment 
of coma Such a diet consists of a variety of fluid feeds each containing 
approvimatelj 25 gm of carbohydrate giten every three to four hours 
Examples of such feeds are as follows — • 

(а) Orangeade Orange jmce 3| oz (100 cc) Glucose J oz (15 gm ) 

Water flavoured with lemon juice 

25 gm carbohjdratc 

(б) Thm porndge from | oz dry cereal (oatflour, cream of wheat, barley 

flour) 

Hot milk, 6 oz 

24 gra carbohydrate 

(c) Bread, | oz 

Milk, 6 oz 

Sugar, 5 gm (1 teaspoonful) 

23 gm carbahj drate 

(d) Benger s food, J oz (drj weight) 

Milk, 6 oz 

Sugar 5 gra (1 teaspoonful) 

25 gm carbohj drate 

Insulin IS given eieiy six hours, that is before e\er> second feed, tbo 
do'ie being regulated bj unnarj analysis as already describeil If post- 
operative detention occurs, specimens must be obtained bi citheter If, 
for an\ technical reason connected with the nature of tlie operation or because 
of post-operative vomiting, the patient is unable to take food or fluid bj 
mouth recourse must be had temporarily to ivtraven ops tuerap\ A. cannula 
should’be tied into a vein and glucose and avatcr must be given as a continuous 
dnp m the form of 5 per cent glucose saline Not less than 3 litres or more 
than o litres should be given in the twentj four hours Insulin should bo in- 
jected every four to six hours in doses regulated b> the method of urme anali -^is 

desmbed^a^bove^^^r after ojicration the patient should 

be placed on a fluid diet contaimng approximatelj 1,000 calorics and Hu 
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cm of carbohydrate An example of such a diet js appended (II) (Dunlop 
DaMdson and McNee 194G) The number of injections of insulin can be 
reduced to three daily Thereafter the patient is usually well enough to bo 
transferred to a light con\alescent diet containing 150 gm of carbohydrate 
as appended and insulin can be given tivice daily A gradual return can be 
made to a permanent maintenance diet the amount of insulin being adjusted 
as necessary 

Emergency cases — If a major emergency arises requiring immediate opera 
tion the patient should receive three hours before operation 30 gm of glucose 
by mouth and 10 to 20 units of soluble insulin if he is a known diabetic who 
has been controlled by diet alone whereas if he has been an insulin treated 
case he should recene 40 gm of glucose and a dose of insulin which represents 
his normal morning insulin dose plus 10 additional units 

If the diabetes is dlsco^e^cd for the first time immediately prior to an 
emergency operation 30 to 50 gm of glucose and 20 to 40 units of insulin 
should bo given three hours prior to operation the quantities being regulated 
by tbe results of unnary analysis and the clinical state of the patient 

The subsequent post operative treatment should be on the lines described 
above 

SOME FEATURES OF SPECIAL IMPORTANCE IN 
GENITO URINARY SURGERY 

Gfmto UBi>AnY COMPLICATIONS OF DIABETES — Incidence — The cenito 
urinary complications of diabetes requiring operation are apparently un 
common since Joslm (1940b) reports an incidence of only 123 operations 
on the gonito unnary tract out of 2 941 operations performed on diabetics 
in the Isow England Deaconess Hospital between 1923 and 1939 

TulercMlosxs — Tuberculosis of the gentto urinary tract m diabetica appears 
to be extremely rare as Joslm reports no case m the statistics of the Deaconess 
Hospital 

Urinary infeciiona — Those requiring medical treatment are however 
particularly liable to occur and have an inhibiting effect on the efficacy of 
insulin treatment and cause a deterioration in the diabetic state The surgical 
removal of septic foci m the urinary tract and the restoration of free drainage 
bv removal of obstructions to the output of urine arc factors of considerable 
importance in the prevention and treatment of genito unnary infections 

UTvwury — If w^nwixy AWlvaejAvti. tiao to \>e cmp’ioyed xn diabctts* 

mclhtus on general principles it would appear wise to avoid those of which 
the efficacy depends on the production of nn acidosis i e the kotogenic diet 
or nmndclic acid and aminonaiin chloride 

Control oj diabetes before ojieralton — In the majority of cases of genito 
iinnarv disease requiring operation the operation can be delayed for a few 
davs to enable the diabetic state to be got under control This is particularly 
tlu cnhc m vesical obstructive lesions where preliminary suprapubic drainage 
IS first undertaken The great improvement in the patient s health winch may 
follow tins jirocediiro may convert n severe diabetes into one of moderate 
spverilv or relative mildness 

Ileiuil comjlicafion — ^\Mtcn the patient is sufTcring from renal 

Inlure ns well ns diabetes mclhtus the iiossibility of acidosis of two different 
Ivin'S occurring simultaneously must bo remembered The giving of alkalis 
m large dovis c\erv two to four hours m such cases in addition to the treat 
ment outliiud niKno for the control of ketosis would appear to bo based on 
sound piinciplcs 
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Urinary obstruction — Where obstractioa to the urinary output js present 
the procuring of specimens of urine for analjsis of sugar and acetone may 
present a serious problem lIoreoTer if the bladder can onij be partially 
emptied it becomes extremelj difficult to correlate the urinary findings m 
relation to the coincident hypeiglyc®raia In this case the regulation of 
insulin dosage according to the results of Benedict s test should onlj be 
attempted if the sample of urine is obtained by catheter everj four to sit 
hours and the surgeon is satisfied that on each occasion the bladder is com- 
pletely emptied If these requirements cannot be fulfilled it is essential to 
regulate the treatment bj blood sugar estimations made on samples of blood 
irithdraum on at least tno or three occasions in the tiventj four hours pnor 
to and subsequent to operation 

When anuna results from impaction of a calculus or from any other cause 
the dosage of insulin must be based on blood sugar estimations until urinary 
secretion is re established 


Appendix I* 

• (r»m D^rldson JL & P *>>4 tulrnon I A ll9iV Testbook of B Mclicf London p " 
LIGHT DIABETIC DIET 

Approsimately I »00 calories with 150 gin carbohydrate 


Solubte insulin 

Brtakjast— ^ 

Strained porridge 3 tablespoons or equivalent "I 

Milk (6 os ) for tea and porridge I i 

MTiitecfuatless bread toasted I os (weigh before toasting) j 
1 egg scrambled or poached J 

Fertnoon — 

Cup of Mannite \ 

Two cream crackers / 


Dinner— 

Chicken or rabbit 2J os 
Siesed carrot 2 oz I 

Crusted white bread i os V 

Stewed apple 3J oz or equivalent j 
Serve with milk 2} os J 

Soluble insulin 
Tea — 

Mhiteflsh or sweetbread, or cold tongue 3 os 1 
White crustless bread 2 os 
Butter (or » itaiDUiized laargorme) from ration 
Slilk for tea and fish 5 oz J 

Supper — 

Benger a or fine cereal } oz 
Mdk 6ft>z 

Bedtime — 

Orange juice 3| oz 
Glucose i oz 

Da It Ratioru — 

Total milk 20 oz (I pint) mcluded ab^ 

Total butter (or vitanumzed margarine) IJ o* 


Cho 
40 0 


Calories 
359 0 


280 8 
1 52" 1 
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Appendiy II* 

• Jrom ItuBlop n M Dav11«oo ISP »lldMc^« i W U9« TtxtbooV of M«<l!cal Tnatmont 4tlied 
r4 0 p 3 >3 ) 

FLLtD DIET FOR D\\ FOLLOWING OPERATIOV 
EtO l/ora.» 5 - Barb Prot Fat 

Cupoftcft m Ik tablespoonfula 15 10 10 

7 30 A Jf — 

‘'ol We in«ul n 

Drealja^t Saw — 

Strainetl pomJgo (4 tftblespoonfula dry meal) 20 0 5 0 -0 

Hot m It aoz 755000 

10 A « — 

M Ik 1 ol Of cold 0 02 7j50C0 


ScNcilcarrol ll or 
Or Tomato j « cc 3 oz 

Slock or lloNTil a* tequitcd 
M Ik I II 1 1 02 
Dr. cereal V or 
Milk ftoz 
Milk to 2 oz 

Tfo 4 p M ~ 

T I vitlimik 1 or 

One \c i b «c 1 1 or J oz tl n brea \ with butter to cover 


S pprr " p M — 

Ik r A 1 00)1 1 oz 
M Ik fj or 
S ignr llei«poonfil 


t Orn n. ju (V 3 02 
hu..rtr 1 tenjHJonf I 


11 rl ki I ta) Impoonfil 


’ \ (mi-) TcxllaaikofD.atalca laia Ion p 27' 
|j;,t ill M I'i ato'j 3,7 ‘ '"='" " I'OIOl Tetboak of M„1 aal Troa 

— "nTl, -.boi ia.nioa p ,00 
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Actinomycosis, renal, pathology, 830, 83\ 
primary, 829 
prognosis 831 
signs and symptoms, 830 
treatment. 831 832 

\dami, J G , on lessened cellular resistance and 
caTcinoma, 413 

Addison s disease, letiology, 1 1 

nephrectomy toUo'^ed hy, 153 
Adenitis, suppurative inguinal, chancroid com 
plicated by, 782 

Adenoids, enuresis associated mth, 269 
Adtenal(8l 

connects e tissue between kidneys and, 5 
ectopic, 22 
fascia, 9, 1 1 

hyperplasia See Suprarenal glands, hyper 
plasia of 

in hilum of kidney, 8 
solitary kidnej, 17 
left, m relation to kidney, 5 
rnedulla, tumours of See Suprarenal glands, 
medullary tumours 
renal operation and, 6 
rests, as origin of hypemephromata, 113 
See aUo Cnromalhn rests 
right, m relation to kidney, 5 
See aleo Suprarenal glands 
Adrenalectomy in cancer of prostate, 523 
Adrenalin, contraindicated m urethral etnc 
turc, 640 

effect on slomeruli. 20-27 
in adrenal medullary tumours, 130, 131 
catcmotna of blaudec, 320 
kidney perfusion, 26 
Adrenogenital syndrome, 131 
Adrian, C , on sail stones in urinary bladder, 
335 

Agenesis, sesical, 291 

Air embolism, following instrumental cysto 
grapliy, 255 

Air raids, renal injuries in, 80-81 
Aibnrran, subiiretliral glands of, adeno 
carcinoma of, 318 

AlYinrran, J , on congestion of kidney m 
hydronephrosis, 94 

Albnghl, y , el ol , on solution to dissolve 
calcium phosphate stones. 918 
Suby, II 3 , and, ot>‘‘ O” Mcj-gtitis, 


Albumen, m urine, m hydronephrosis, 93 
Albuminuria, bismuth causing, 851 
febrile, 139 

movable kidney and, Gl, 03 
oliguria in, 285 
postural, 49-50 

Aleoliol, in enreinoma of bladder, 326 
pollnkuiria caused by, 2C0 
Alcoholism, kidney In, 15 
AWio.C .on infiltrating hyperplasia ofbladdei 
neek. COO 

and VisAW. 1.. on connective tissue plane 
... . I'^'''hnKtovmiTnonlanuni. 511 
Alkaline cj stilis, chronic, diagnosis, 239 
tihosplinfos in urine, .57 
Allnntois, 2S9, "oo, 290 

All .Saints' Hospital formula for cocaine ames 
thesiii, OtO 

•Myen, K 1’., on dislocation of testicle, 542 
Atnencnn Xeiwnun MedieuI Society” or 
suliihadinrme m gonorrhcea, 866 


AmetKan Urological Society, questionnaire on 
nephrectomy fur polycystic kidney, 
111 

Ammonia, formation of, by renal tubules, 
25 

Ammonium chloride, as diuretic, 26 

as unitary acidifying agent, 461, 469, 766 
in bladder injuries, 315 
pwjatatectomy, 481 

magnesium phosphate crystals, in urine, 51 
mandelate, in urinary infection®, dosage, 766 
nitrate, m bladder injuries, 316 
urate, in urine, 49, 51 
Amcebic infections, of scrotum, 626 

sigmoiditis, intestino vesical fistula caused 
by, 345 

Amputation, circular, of penis, technique, 611 
flap, of penis, technique, 610-61 1 
Amussat, J Z , on prostatectomy, 452 
Amyloid disease, of kidney, concretions in, 894 
nephrosis, 139 

Ansemta, bladder papillomata and, 320 

embryonic adenocarcinoma associated with, 
115 

Anaesthesia, inhalation, for operations on 
bladder, 357 

local, for operations on bladder, 357 
spinal, cauda equina lesions caused by, 348 
for operotions on bladder, 357 
carcinoma, 330 

retention of urine following, 264 
Anastomosis, ureteric, 205-209 
ureteropeivic, for hydronephrosis, 102, 205 
viretero ureteric, end to end, operative tech* 
nimie, 205-206 

end to Bide, operative technique, 206-207 
side to Bide, operative technique, 207 
ureterovesical, 207-200 
transperitoneal route, operative technique, 
207 

transvesical route, operative technique, 
207-200 

Anderson, H K , Langley, J N , and, on nerve 
supply of bladder, 228 

Anderson, I A , Davidson, L S P , and, diet 
for diabetes mellitus, 963 
Androgen therapy, 538 

in cancer of prostate, 623 
casfrates, S38 

urinary, in enlarged prostate, 435 
Androsterone, 534-535 
Aneurysm, false, of renal artery, 09 
of aorta, 69 

renal artery, 09-71 
Ktiology, 69 
clinical features, 70 
diagnosts, 70 

displacement of organs by, 09-70 
h»maturia, 70 
intravenous urography, 09 
pain, 70 

pathology, 69-70 
rupture, 70 
statistics, 09 
traumatic cases, C9 
treatment, 70 
X ray diagnosis, 70 
Anorchism, 541 

Anthiomabnc, in schistosomiasis, 822 

Antlionj’e lithotnte. 94C 

Anthrax, bnlanopostliitis cniiseil by, 020 
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Antimony, in granuloma inguinale, 627 
venereum, 785 

lymphogranuloma mguinalo, 787 
ecliHtosomiasis, 816, 822 
AntHeptjos, nrmarj See Urinaiy antiseptics 
Anurm, 285-28S ' 

etiology, 286-287 

oaleulous, 921-027 I 

Ktiology, 288. 921-923 
cnthetenration for, 92^926 I 

diagnosis and examination, 924-92o I 

dilTercntial, 323, 923 
incidence. 921-922 
obstruction m, types, 022-923 
operative treatment, 926 927 
signs and symptoms, 923-924 
treatment, 925-927 
ureterie instrumentation for, 43 
carcinoma of bladder causing, 323 

diagnosis from calculous anuria, 925 
corrosive sublimate causing, diagnosis from 
calculous anuria, 92> 
definition, 283 
diagnosis, 287, 287 
by sterieal, 287 
in eclampsia, 287 
hydronephrosis, 97, 287 
nephritis, 280, 288 
polvoystic renal disease. 108 
to-vsemie kidney. 139 
ureteric obstruction, 286 
mechanism of, 286 
nervous system and, 237, 283 
post operative. 386-287 
treatment 288 
prognosis 233 
reflex 023 

retention of urme causing, 264 
Bulphonamides causing, 286, 283 
tolerance period, 285 
treatment. 287-288 
tumour causing, 287 
uriemm and, 285 

unnarv calculus causing, 286 387 
Anus development of, 290 

imperforate, congenital flstiila associated 
with, 345 

hydronephrosis associated with, 86 
pain in, carcinoma of bladder causing, 323 
Anwyl Davies T , on vesiculitis in gonorrheea 
871 

on vitality of gonococcus. 858 
Aorta, aberrant nlooci vessels arising from, 22 
aneurysm of. 69 

appearance at renal operation, 5 
blood vessels from, supplying double kidney, 
21 

chromaffin bodies along course of, 21-22 
mistaken for aneurysm of renal artery, 70 
plexus, 7 

Aortic renal ganglion 7 

Appendicitis diagnosis from epididymitis 669 
renal colic, 901-902 
pneumaturia and, 60 
Appendix, abscess of, 7o3 

diagnosis from malignant ectopic testicle, 
571 

iirsoha! cyst 298 

concretions from, migrating to bladder, 335 
in relation to right ureter, 8 
nephralgia and 140 


i Archer, G P , Uhle, C A W , and, on primaiy 
adenocarcinoma of Cowpet s glands. 

Arcuate ligaments 6 148 149 
Arcus fendineum, anatomical relations, 221 
Argyll Robertson pupils m tabes, 444 
Aigyrrol, after urethral dilatation 406 
for cystitis 697. 698 
urethral tumours 412 

Arnold, Gibson and. on glandular enlargement 
and testicular tumour, 566 
Arrhenoblastoma 133 

Arsenical compounds, in atony of prostate, 434 
m syphilis. 843 849 

intravenous injection of, technique 845 
pentavalent. 849 
trivalent, 843 844 
Arsphenamine compounds 844 

blood dyscrasias caused by, 848 
contraindications 849 
diglucoside, 844 
jaundice caused by, 848 
polyneuritis caused by, 848 
toxic effects, 846-849 

diet in treatment, 848 
local 846 

Arteriosclerosis, hematuria caused by, 62, 54 
in enlarged prostate, 458 
pollakiuria in, 260 
prostatectomy and, 340 
Aneryfies) 
creiuastenc, 586 
hypogastric 222, 325 
in children, 215 

iliac, aberrant blood vessels and, 22 
m relation to ureter, 164, 160 
inferior capsular, 7 
vesical, 8 

intercostal, eleventh 7 
tenth. 7 

mesenteric, inferior, horseahoe kidney and. 
19 

unilateral composite renal mass and, SI 
of male urethra. 372 
renal, 7 

aberrant, in hydronephrosis, 93 
aneurysm of, 69-70 
Ktiolo^, 69 

clinical features, 70 
diagnosis, 70 
false, 69 
hematuria, 70 
pathology. 69 70 
statistics 69 
traumatic eases, 69 
treatment, 70 
X ray diagnosis 70 
course of, 24 
development of, 14 
in displaced kidney, 14 
hydronephrosis 89, 00, 92 
intravenous urogfam, 69 
rapture of, 70 
qiennatic, 586 

subcostal, in relation to kidney, 7 
umbilical 223 
vaginal, 225 
vas deferens 586 
vesical, inferior, 235 
superior, 225 

Arthritis, gonococcal, treatment, 865 
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Be]I, > , on mnhgnanci ni undeseended testicle 
after hormone therapy, 572 
Bell's muscles, £54 
Belladonna, in cjstitis, 69o, 738 

m treatment of urinary incontinence J8* 
Bellevue Hospital, New "iork, incidence of 
renal injuries at, 72 
Bellini, ducts of, 24 
Belt, suprapubic drainage, 366, 307 
Benadryl, in virticana caused by penicillin, 8a3 
Bence Jones protein m urine, 49 
Bcnedek, T , and Olkon. D B on lympho 
granuloma inguinale, 787 
Benedict's reagent, SO 
Bfniquo aenle, 250 

Benzene, in administration of testosterone 
propionate, 535 

preparations of androgens in sterility, 538 
Berry, N E , on diphtheritic infection of penis 
and urethra 620 

Berthold, on internal secretion of testicle, 534 
Besaemans, J F A , on tirulenco of 6" paffida, 
834 

Betts, A J V , on luholapavv 945, 947 
Beucliat, E S , Peterson, D B . and. on 
pajehotherapy in gonorrhoea 868 
Betftn’s operation for imperfectly descended 
testicle, techninue. 577 

Bc%cridge, 77 I B . on pleuropneumonia like 
organisms in urethritis, 630 
fii roud5 catheter, 241, 242 
Bidgood, C Y , Ottenheimcr, Q J , and, on 
torsion of testicle, 643 

Gierberbach, 77 D , and 7 ibber, >' , on appear 
ante of testis in orchitis, 672 
Bigelow's evaouator, 241 

in remos ing sloughed bladder papilloma. 
320 

Bile in urine, 40 

tests tor, 60 

Bilharz, T , on echistosorniasis, 8J5 
Bilharziasis <S<e Schistosomiasis 
Biliarv coho, diiignosis from renal colic, 002 
Bilirubin, test for, 60 
Bmiodide of mercury, in cystitis, 607 
Birch Hirsehfeld, F 7' , on hypemepluvmata, 
113 

Birth, bladder at, £96 
Birth, renal dilatation at, S6 
Bishop, P 71 F on management of un 
descended testicle, 5o3 

Bishop, Stanmore, procedure in nephrectomy, 
07 

Bismuth, administration of 850 
m congenita! syphilis, 857 
sjphills, 854 
preparations of, 850 
toxic effects, 850-851 
Blackwater fever, hicmoglobinuna in S2 
Blackwood, C M , on hydronephrosis jn pre 
mature children, 85 

Bladder, 8 

acne, m schistosomiasis, 817 

actmomyces from, 830 
adenomata, 317 

afferent and efferent nerv e fibres of, 228 
ammonium magnesium phosphate deposits 
in, 59 

anatomical fixation, 220 
anatomy, 220 237, 2j3-2o4 
angiomata, 317 


Bladder, anterior true ligaments. 223 
at birth 296 
atony of, 352 354 
defimtion, 352 

diagnosis from carcinoma of prostate, 353 
infrequent micturition causmg, 262 
obstruction and, 353 
primary, 443 

bald growths, 317, 318, 323 
has fond, 2o4 
blind area, 2at 
blood sup^y, 225 

blood vessels abnormal and norma! appear 
ances. 273 

bullous cedema m, conditions associated 
nitb, 686 

calculous disease of, 928 See also Anuria, 
calculous , Calculu8(it vesical 
carcinoma of, 210, 318, 322 326 
sctiology, 322 
complications 323 
diagnosis, 323 324 
diagnosis from abscess 687, 695 
cystitis, 695 
fistula following 342 
treatment 340 
inoperable, 329 
prognosis, 325~326 
prostatio enlargement and, 445 
radium treatment 326 333 
end results, 382 333 
operative mortality, 332 
technique, 330-332 
post operative, clinical course 332 
tumours suitable for 829 330 
squamous celled, 317 
symptoms, 322 323 
treotment, 324 
u'ine >n, 703 

•See also Bladder, malignant growths of 
cJosiiro of, after care, 366 
operative technique, 362-363 
prostatectomy and, 516 
sutures for 363 
clots in, 239 241 

compression of retention of urine caused by, 
264 

concretions from appendix in, 335 
congenital absence of, 291 

irritability, pollakiuria in, 2C0 
mairofniattoRS 2S9-29S 
contraction of 234 
action on growth 53 
by atimulution of sigmoid g^rus, 234 
Cauda equina diviaion end, J39 
^agnosis from bladder neck destruction, 
268 

distension causing 232 
nervous lesions affecting, 228 
pelvic nerve atirnulation causing, 229 
upinary incontinence with, 260 
detmoid ejats of, 317 
development of, 290 
developmental pnmordia, 289 200 
diseases of, urethrui pain in, 258 
disten<iion of 224 
at operation. 35S 
Cerebral cortex lesions and, 234 
diagnosis 431 

from urachal Cyst, 293 

urine in cave of Betriiis, 394 
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Bladder, distension of, diagnosis, mistakes of, 237 
di\ision of caiida equina causing, 230 
hydronephrosis and, 87 
m cat, 232 

m nocturnal incontinence, 265 
reflexes evoked by, 232-233 
sensations resultmg from, 229 
with air, 358 
with lotion 358 
X ray appearance, 2-10 
diverticulum of, 299 304, 929 930 
aetiology, 299 

calculi associated with, 299, 200, 303 
carcinoma, papillary, and, 300 
coniphcations, 299-300 
congenital, 292 
setiology, 292 
diagnosis, 263 

diagnosis from double bladder, 291, 292 
m children, 292 
cystographj, 254, 300-302 
definition, 299 
diagnosis, 300 

difficult micturition caused by, 262, 263 
fistula caused bv, 340 
incidence m children, 292 
malignant growth in, 324 
Marion’s bladder neck disease and, 353 
operative damage, 313 
prostatectomy and, 456 
prostatic enlargement and, 442, 443 
obstruction and, 513 
pus in urine and, 281 
retention of urine caused by, 264 
size of, 299 
structure, 299 
symptoms, 300 
treatment, 302, 304, 450 
tumour withm, 299, 300 
dome of, 254 
double, 291-292 
incomplete. 292 
drainage of, 18S, 198 
b> indvcelliftg catheter, 460 
suprapubic cystostomy, 460-461 
following ureterovesical anastomoses 201- 
209 

dwarf, 291 

efferent nerv e fibres, 22S 
emptjing of, 226 
enema nozzle in, 334 
epithcliol tumour* found in, 123 
examination of, 230-256 
at operation, 198 
in knee chest position. 237 
semi lithotomy position, 237 
palpation of, 236 
percussion, 236 
perivesical space, 238 
phjsicnl, 236-238 
pre instrumental, 236-240 
rectal. 237-238 
simple instrumental, 240-245 
ajstem to b© followed, 236 
urine examination and, 238-‘’‘lQ 
V aglnal, 238 
X nij. 239-240 
&ee also Cjstoscopj 
exploration of, 256 

exposure of. operative technique, 357-3B1 
exstropbv of, 292-294 


Bladder, exstrophy of, anatomy, 292-293 
complete, 295 
m adults, 294 
child, 293 

mcomplete, 293, 294 
mcidence, 293 
sex, 294 

renal infection complicating, 294 
symptoms, 293 294 
treatment, 294 

See also Subsymphyseal vesical exstrophy, 
extrapentoneal part of, rupture of, 222 
extroversion of See Ectopia vesicse 
fascia surrounding, 220-221 
fibromata, 317 

filiform guide, as foreign body m, 403 
fistulie of. 339-347 
carcinoma ui, 322 
foreign bodies m, 334-33S 
aetiology, 334 
diagnosis, 336-337 
entry as result of violence, 335 
per urethram, 334-335 

accidentally in women, 334 
through bladder wall, 335 
extraction per urethram, 337-338 
I through suprapubic incision, 338 

following operations, 33o 
passage of surgical instruments, 334 
I from extra unnary source, 335 

m men. 337 338 
women, 334, 337 

I pathological anatomy, 335-336 

pathology of foreign body, 335-336 
vesical, 336 

I sexual perversion and, 335 

' signs and symptoms, 336 

I treatment, 337-338 

I full, anatomical relations, 222 
function of, 226 
gall stones in. 335 
gangrene of, 692, 702 703 
{etiology, 702 
comphcations, 692 
pathology, 702 
prognosis, 703 

signs and symptoms, 702-703 
treatment, 703 

tying in of catheter eauaing, 351 
gunshot woimds of, extraperitoneal, 311 
intraperitoneaJ, 311 
h^matuna originating in, 53, 54 
hsemorrhage of. papiUoma causing. 322 
hairpui in, 335. 337 
hernia of, 304-306 
letioli^. 304 

anatomical v aneties, 304-305 
calculus and, 930 
diagnosis, 305 
extraperitoneal, 305 
intrapentoneal, 305 
paraperitoneal, 305 
symptoms, 305 
treatment, 305-306 
hypertrophy of wall of, 224 
hypogastric nerves and, 228, 229, 230, 231 
idiopathic dilatation of, 86, 87 
m amphibians. 220 
children, 225 
cystitis, 224 
embryo, 162 
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Bladder, jn feinale, 223 


n foetu* 


13 


mammals, 226 
nenoiis disease, 23C 

poJjejstic renal disease, 109 
progtatic enlargement, 438 
relation to respiration, 222 
Ureter, 8 164 
solitary kidney, 17 
tuberculosis Se« Bladder, tubereufostaof 
infection, iiretenc catheterization end, 44 
urethritis caused bv, 634 635 
inflammation of, 54, 5o 
in hydronephrosis, 96 
injuries of, 30S--316 
at childbirth, 342 
m Matfare, 345 
incidence, 309 
operative, 306 
pericystitis in, 704 

retention of urine caused by, 264 Ste aUo 
Bladder, eiounds of 
interior of, 223 224 
colour, 234. 253 
internal meatus, 254 
mtraperitoneal rupture of, 75 
ligaments of, 221 
anterior. 221 
m female, 221 
lateral true, 221 
pubo prostatic, 221 

lotion, injection of, in pathological con 
(Iitions. 230-'230 
IjTnphatiea of, 226, 238, 323 
malignant gronths of, 21S 219, 323-326 
Kttology, 322 
benign growths and, 324 
com^ications, 323 
courso and spread 323 
inoperable. 324, 326 
metastoses to lungs, 323, 325 
prognosis, 325 
Situation, 323 
symptoms, 322 323 
treatment, 324 
ureter© hydronephrosis, 99 
Ste also Bladder, caremorna of 
methods for displaying ditficult bladders, 364 
mucosa, abnormal and normal appearances, 
273 

muscles, 223 

electrical stimulation of, 282 
myortiata, 317 

neck, after transurethral resection 494 
bar at, 50S 

congenital obstruction, 509 
destruction of, diagnosis from contracted 
bladder. 268 

disease Slanon s, 350, S53 
excision of, 511 
fibrous bar of, 609 
glandular bar of 509 

hypertrophy of, difficult micturition caused 
by. 262 

m emission of seminal fluid, 373 
incomplete retention of urine and changes 
in 266 

infiltrating hyperplasia of, 509 
inflammation of, in children, 270 372 
pain caused by, 374 
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Bladder neck, irritation of, poilaiuuna caused 
by, 260, 261 
sj mptoma, 283 
obstruction, 445 
and urachal fistula, 297, 298 
ascending infection with retention in 
725 

difficult micturition and 262 
diverticulum and, 299 300, 302 
post prostatectomy, 502 
ureteric prolapse followed bj, 176 
ureterocele followed by, 176 
vesical calculus and, 929 
poUakiuria and lesions of, 259, 260 261 
sclerosis of, 508, 509 

union nith distal urethra, operative 
methods. 397-398 

tumary incontinence with lesions of, 266 
nerve control of, disease or injurj of, 

retention of urine following 725 
iinpairroent of, vesical caleuius and, 929 
nerves of. 226. 228 230 
neuralgia of 694 
new growths of, 317 333, 7D4 
benign. 317 
claasi/lcatiaii, 3i7-3J9 
diagnosis from cystitis, 685 694 
incrustation, 687 
doubtful nature, 318 319 
incidence, 317 

internal meatus, treatment, 322 
malignant See Bladder, caremorna of 
probably benign 317 
nodular and infiltrating 317,318 
opening of, adherent bladder and peritoneum 
at, 363-364 

secondary operation, 363 365 
stages in, 3o9-361 
operations jeopardumg, 313 
operations on 355-369 
after care, 368-387 
anesthesia, 357 
bladder closure, 363-363 
exposure, 357 361 
cyatostomy, 356-357 
emptying bladder by pump, 3o9-361 
for relief of retention of urine, 355-3o7 
incisions for, 3o9 
injury at, 304 
Jlacalpine's pelvis grip, 357 
operating sheet, 358 
prostate at, 428 
secondary, 363-365 
self retaining retractor at, 359-361 
skin incisions, 359 363 
suction drainage 3CS, 369 
surgical approaches 359, 363-364 
Trendelenburg position for, 357 
over distension, chronic, cystoscopy contra 
irtiiicafcd, 2-/S 
reflex evoked hv, 233 
residual urine causing, 3 lO 
resulting in Injury, 308 
overstretching of, in spinal cord lesions, 349 
papilloma of, 8, 318-322, 323, 324, 326 
setiology, 330 

as precancerous condition. 322 
clmicai sign of malignancy, 319 
complications, 320 
course, 320 
cystoscopic views, 319 
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Bladder, papilloma of, diagnosis, 320 

from simple prostatic enlargement, 445 
fulguration of, calculus following, 930 
technique, 326 329 
in dye workers, 320 
malignant, 323, 32o 
operatne technique, 359 
pathology, 319-320 
prognosis, 320 
treatment, 320-322 
urethra and, 410 
Mllous, 317. 319-320 
malignant, 317 
paralysis of. 264. 349 
paraljlie infections of. abscess and, J1 
pelvic ner\ es and, 229 

tumour pressing on, incontinence of urine 
and, 207 

peripheral nerves of, 228-230 
peritoneal relations, 222-223 
in female, 223 
male. 223 

posterior wall of, 254 
post operative drainage, 306-369 
post trigonal area, 254 
preparation of, at operation, 357 361 

a ectilcs in, 336 
apse of, 306-307 
aetiology, 306 
diagnosis, 300 
treatment. 306-307 

proBtotic urethral cyst extruding into, 405 
pump, 359-361, 368 309 
purpura of, haematuna caused by, 52, 54 
reduplication, 
incomplete, 292 
region, pain m, 257 
relaxation, m cat, 229 
rotraetorls), 322, 324, 359, 360, 361 
anterior, with detachable prostatic apecu 
lum. 402 
illiimmated, 402 
ruga;, 224 

rupture of, 308 311, 040 
anuna and, 237 
cystography in, 255 
c>»tostomy. 311 
diagnosis, 25G 
cxtrapentoneal, 300-310 
diagnosis, 310 

from rupture of urellira, 395 
pathology, 309-310 
pcrisesicai space in, 238 
signs and symptoms, 310 
treatment, 311 

from o^or distension at Iitholapaxy, 948 
intraperitoneul, 308-309 
fcliology, 308 
•Imgnosia, 308-309 
mortality, 314 

pathological predispositions. 308 
pathologj, 308 
ajroptoms, 308 
treatment, 310-311 
opcruliie technifiuo, 310 
retention of urino causing *’03 
treatment. 310-311, 3I4 
war woundseausing, 180 
sarcomata, 317 

schutQsoiniaais of, pathology 817 
sclorosuig atrophy of prostate and. 509 
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Bladder, sepsis, new drugs controlling, 472 
shape <?f. in children, 225 
in lit mg subject, 224 
sound, m diagnosis, 244 
technique, 937-938 
spasm, at cystoscopy, 253 
sphuicters of, 227 

stammenng, 262 

suction drainage, 368 369 
suprapohic approach, 359-361 
surgical anatomy, 220-226 

attachments and relations, 220 
in female, 221 
syphilitic lesions of, 840 
synnge, 358, 366 
systolic, 210, 210 

time for removal after transplantation of 
ureter, 218 

trauma See Bladder, injuries of 
trocar and cannula, Kidd's, 355-356 
tuberculosis of, 229, 680, 802 
diagnosis from abscess and ulceration, 687 
foreim body, 336 
simple cystitis, 694, 695 
haiula and, 342 
incontinence with, 206, 268 
local treatment, 811 
pericystitis in, 704 
tumours of, 218-219, 317-333 
calculus and, 930 
cystoscopy complicated by, 253 
diagno^, 236, 237, 2$6, 240 
by cystography, 254-255 
from rug£e, 224 

diathermy for, resical injury during, 313 
diverticulum and, 303 
doubtful nature, 323-324 
treatment, 326 
epithelial, 123 
hsmatuna caused by, 53 
incrusted, diagnosis from calculua, 037, 039 
hthotnty and, 943 
lymphatic involvement, 238 
pollakiuria caused by, 260 
primary, incidence, 317 
symptom of, 42 
unne and, 239 

ulceration, haematuna caused by, 53 
ulcers of, 701-702 
classidcation, 701 
simple, 701-702 
course, 702 
diagnosis, 702 
pathological anatomy, 701 
signs and symptoms, 701 
treatment, 702 

utiabsocbable sutures and ligatures in, 335 
ureteric calculi impacted near, 260 
ureters and, in kidneys joined m series, 21 
unnary incontinence with lesions of, 266 
varicose vein of, haimaturia caused by, 64 
veins of, 238 
vessels m, 224, 225-226 
wounds of. 311-316 
at childbirth, 342 
operation, 306, 313-314 
course, 312, 314 
diagnosis, 312. 314 
from within, 313 314 
from without, 311-313 
gunshot, 311 
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Bladder, wounds of, m warfare, 343 
incidence, 309 
mortality , 3I4, 315 
operative technique, 312-313 
pathologj, 311-312 
pemcdhti therapy, 313, 315 
pericystitis in, 704 
physical signs, 312 
prognosis, 312 
radiogrflphj, 312 
results, 314-315 

retention of urine caused by, 264 
sequela!, 3)5 

BUlphonaimde therapy, 314, 315 
symptoms, 312 
treatment, 312-313 
X ray opacities, 240 

Bladder wall. thicLcning of, diagnosis, 233 
Bland Sutton Institute of Pathology, Middle 
sex Hospital, renal actinomycosis 
gpecunen at, 831 

Bland Sutton, Sir John, on surgical treatment 
of malignant disease of testicle. 
572 

Bleeding points, at nephrectomy, 15C 
in renal mciaiona, 147 
Blennorrhea, inclusion, 630 
Block, IV , on solitary cy st of kidney. 104 
Blood cells, red, in urine, 50, 51 
Blood chemistry estimations, in renal surgeiy, 
31 

Blood, clotting m kidneys, 9 
coToposktion, kidney and, 23 
creatinine >n, 31 
in urme Ste Hematuria 
lodoxyl in, 38 

pressure, adrenogenital syndrome and, 313 
slomenilar, 24 
in air raid casualties, 81 
enlarged prostate, 458 
renal failure, 430 
m^ullftfy tumours and, 130 
pfascaceccamy end, 478 
suprarenal tumours and, 130 
teats, of renal function 27, 30-3i 
transfusion m renal injury, 80 
incompatible hajmoglobmuriR and. 52 
Blood urea, animal experiments and, 30-31 
clearance, definition, 32 
test. 32-33. 30. 457 
illustrative case, 33 
interpretation, 53-34 
technique, 32-33 
urine measurement in, 32 
estimation, in renal insufficiency, 30-31 
factors influencing elevation of, 31 
funetionless kidney and, 43 
in polycvstic disease of kidney, 106 
masimum clearance, calculation of, 33 
nitrogen in, 31 
normal, 30, 32 

raised, polyuna following 283 
safety level for urogram, 37 
standard clearance, cslculatjon of, 3- 
supranubic drainage and, 35 
Blood v essels, as cause of hydrooephre^. 91- 
92 See aho Kidneys, aberrant 
blood vessels 
at renal operations, 147 
in unilateral composite renal mass 21 
obstruction of ureter by, 99-100 
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Blood vessels, of bladder, abnormal and normal 
appearances, 273 
hiliun, in hydronepluoais 85 
renal, hetnorrlvage of, 74 
/file of, in kjdnev infection, S 
Blnmer, H P , on ruptured bladSer, 314 
Boak, R A , Carpenter, C M . and Warren, 
8 L , on virulence of S palhda, 834 
Boggon R H , on accessory testicle, 562 
Boils, uretlintis caused by, 634 
Bolliger, A , on prostatic and vesicular fluids, 
630 

Bottney s needle in closure of bladder, 363 
Boomerang needle and threader, 463 
Boracic acid, m cystitis, 697 
in gonorrhcea, 863 

irrigation of bladder 369 
Boracic (otion m cystitis, 738 
Borthwick, W M , on genital tuberculosis, 800 
Bottini 8 transurethral approach to prostate, 
492. 500 

Bouchard, R , Laqui^re, 51 , and, on calculi in 
Cowpet a gland, 532, 836 
on cancer following orchidopexy. 569 
BougieCs) ocom tip, 378, 379 
Canny Ryall s roeatal, 644 
Outtpn s, in urethral atrioture, 645, 648, 649, 
6o0, 652 
deflnifion, 646 

in examination of male urethra 378, 379 
. introduction of, into male urethra, 370-371 
' Lister a anterior urethral, 644 
I steel. 644 

olivary gum elastic, 645 647-648 
technique in passing, 644-646 
See aUo Filiform guide 
Bo«e(, large, in hydronephrosu, 86 
normal position of, 85 
movable kidnev and relation to, 68 
Bowman a capsule, 33, 24 
in hydronephrosis, 8o 
plasma Altered into, 24 
iheo^ of renal function, 24 
Boyd, K H . on treatment of sterility, S41 
Braesch direct vision cystoscope, 501, 504 
Braasch, W F , Learmonth, J R , end, on 
hypogastric plexus, 18 > 

UaJtcr^lf ,and on polycystio renal diseose, 
106 107, 110 

Braasch Bumpus punch, 501, 504 
Brady Urologicd Institute, perineal prostat 
ectomy at, 489 

Brain stem, lesions of, micturition and, 234, 348 
Bray, J L . Lowgley, O S , and, operation for 
impotence of traumatic origin, 
538-539 

Breaet, carcinoma of, secondary growths 
causing disturbances of micturition, 
348 

Bright e disease. »tiology, 9 
polyuria in 283 284 
fire ofro Nephritis 

Bnndle H , et af , on penicillin in oil and 
beeswax, 8<>3 

British Anti Lew isite See B A L 
British I>rug Houses UniiersBl Indicator la 
urinalysis, 49 

Brodel, M . on renal ring muscle system, 137 
Broder^ A C , McDonald, J B , and on 
seminoma 561 ^ 

Brongersma, cases of calculous anuria. 921, 9— 
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Broster, L R , on adrenal tumours, 132 

et al , on hyperplasia of suprarcnals, 130, 131 
Brown. W H , and ^\Tiite, C F , on primary 
85TDhilis, 836 

Browne, F J , on pyelitis of pregnancy, 167 
on ureter in pregnancy. 166 
Bubo, climatic See Lymphogranuloma m 
gumale 

Buchanan, G , on fetiology of actmomycosis, 
829 

Buehtel, H , Thompson, G J , and, on re* 
section of prostate, 506 
Bucknall’s operation, 383, 386, 387-388, 389, 
654 

modification of, 388 

Budd, Hunt and, case of libido rcturomg after 
orchidectomj, 564 

Budge. 3 , on neiNe supply of bladder, 228 
Buerger’s cystoscopie scissors, 178, 198 
BulbQca\emo8US, 372 

reflex, m cauda equina lesions, 349, 351 
in spinal cord lesions, 349 
Bulbo urethral glands of Cowper See Cowper’s 
glands 

Bulbous urethra, 371 

Bullet wounds, acute spinal lesions and, 350 
Bullous cedema, urethral, diagnosis from 
tuberculous lymphooyst, 405 
Bumm, E , on measurement of gonococcus, 858 
Bumpus, H C . on transurethral resection of 
prostate, 604 

Bumpus punch, 501, 503, 504, 505 
Bums, ero6i\e balanitis following, 619 
hemoglobinuria following, 52 
Butennndt, A , on androsteecne, 534, 535 
Butts, D C A , on setiology of lympho 
granuloma inguinale, 784 
Bywaters, E 0 L , and Beall, B, on crush 
syndrome, 139 


Cabot, H , on centrifugation of iinne, 731 
on infection of kidney, 700, 713 
mcrcurochrome m subacute hsmatogenous 
infection of kidnej , 736 
lesicnl calculi. 039 

atul Alclaiul, E L , on ttansurethrol resection 
of prostate, 605 

Pace, J M , and, on histology of undescended 
testes, 509 

Cnilc, Sir S , and l\ msbury-B hife, H P , cases 
of epithelioma of penis treated with 
rndiiim, 615 

Ciccostomy, for mtcstino icsical fistula, 347 
Ctecum. in relation to right ureter, 8 
kidney displacement and, 14 
operotivc injury, 200 
Cttucinc, ns diuretic, 25 

renal tosciilnr dilatation prctlucccl by, 25 
Cuirns, H. IV B , on gynwcomasty and testicu- 
lar tumour, 507 

on licredity m polycystic renal disease, 107 
injury and testicular tumours, 563 
Calamine lolion for exfoliative dermatitis. 848 
CnlciiuHl clolM, site of, 2’5 
Coleiuin, calculus formation and, S87-S89 
cUlonde, as urinary acidifying agent, 766 
gliiconnte, m gonococcal epididymitis. 873 
mnndclate, in unnarv infections 766 
oxnlaie, cnlciih, 50. 031 
crystnN, in urine. 51, 56 
salts, in epididymitis, 070 


Calcium thiosulphate, for toxic effects of 
arsphenamine, 848 

Calcium hydrogen phosphate crystals, in unne 
61 

Calculous anuria. See Anuria, calculous. 

Calculus(i). albumin, 893-894 

bilateral, mdications for operation, 919-920 
calcium carbonate, 892 
oxalate, 56, 931 
crepitus m diagnosis, 431 
cyrstine, 39, 892 

ciystals associated with liability to, 51 
medical treatment, 912 
diagnosis, 440, 441 

from schistosomiasis, 820 
diverticulum of bladder associated with, 299 
300 

fibniv, 693-894 
foreign bodies causing, 884 
hastnaturia caused by, 52, 53 
in enlarged prostate. 440, 441 
Cowper’s gland, 532 
hydronephrosis, 83, 85, 87, 00, 96, 97 
renal growths, 118 
pelvis. 39, 120 

urethra, difficult mictuntion caused by, 
262 

incontinence of urme with, 266, 267, 268 
infected urme with nervous disease causing, 
350 

mtestmo vesical fistula caused by, 345 
jack stone, 892 

metabolism of substances forming, 887-888 
micturition interrupted by, 263 
nuclei of, 884 
I oxalate, 802 

conditions for formation of, 890-891 
medical treatment, 012 
oxaluTia and, 57 
passage of, 9 

periurethral, 953, 955-956 
phosphatic, 106, 802 
carcinoma of bladder and, 323 
in diverticulum of bladder. 303 
medical treatment, 912 
preputial. 621 957-958 
aetiology, 957 

pathological anatomy, 957-958 
signs and symptoms, 958 
treatment, 958 

prostatic, 440, 441, 446, 526-528 
aetiology, 526 
diagnosis, 446, 626-528 

from cancer of prostate, 524 

concretions of seminal vesicles, 530, 
531 

symptoms, 528 
treatment, 528 
renal, 887-916 
sctiology, 887-892 
theories of, 891 
age incidence, 892 
aseptic lesions, 896-898 
bacterial, 804-895 
blood pcessurc and, 138 
bone clisense and, 889 
calcium and, 887-889 
calyx resembling, 40 
caremomn and, 897, 898 
course and termination, 01 
cy still, 39 
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CaJculus(i), renal, cystoscopy, 43, POt-906 
development, 895-896 
diagnosis from aneurj sm of renal artery, 70 
essential hsmatuna, 143 
diet and. 889-891, 9’8 
dissolution of, 918 819 
diurnal poUaluima caused by, 259 
frequency, 891 892 
giant, 895, 903 

hydroealycosis oomplicated by, 89J 
hydronephrosis caused by, 90, 96, 97 
m association with amyloid disease, 894 
horseshoe kidney, 19 
hypernephroma, IH 
squamous celled epithelioma, 124 
polycystic disease, 106 
pregnancy, 889 

hydroureter of, 166 
incisions for remo\al, 146 
mfected, symptoms, 903-904 
2a}ujrie9 ana, 77, 839 
multiple, radiographic appearances, 39 
nephrectomy, 161 
*x*.let.s? ASid, 388 
parathyroid hormones and, 888 
pathology of kidney, 896-900 
of stone, 892-896 
phosphates and, 888-889 
position, 896 

prevention of, in tuberculosis of honea, 889 

pyelotomy, 192 

Banda]] e theory, 891 

recurrences, 920-931 

resoRiblmg calyx, 46 

septic lesions, 898-899 

soft, 693-895 

spinal cord lesions and, 332 
symptoms, 128 
treatment, medical, 010-912 
surgical, 912-916 
uninfected, symptorns, 902 903 
Aesical calculus and, relative incidence, 885 
X ray diagnosis, 39, 906, 907, 911 
retention of urine and, 264 
saprspubic remoia], 228 
transparent, 906, 907 
ureteno Sse Calculus, urinary 
urethral. 951-957 

chemical cornpositiofi, 952 
configuration, 932 
diagnosis, 265 
m female, 956-937 
male, 951-956 
sctiologv, 9S1 
diagnosis, 953 

in prostatic urethra, 954-9,j5 
pathological anatom) , 951-952 
retention of urine and 9o6 
signs and symptoms, 952 9j3 
treatment, 9o3-956 
injury caused by, 406 
number, 952 

stricture complicated by, 639 
1 olume, 952 

urethritis caused by, 629, 033 
uno acid 893, 033 

urinary, 182 

abnctenai pyuria and, 759 
{etiology, 883-884 
after treatment, 184 
anuna caused by, 286, 237 
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Chlculus{i), urinary, a^e^tlnana^sthesla for, 168 
bilbarziasis and, 883 884 
bladder injurj followed by, 315 
catheteriration, 171 
changes produced by. 899-900 
eharactenstics, 885-886 
chemical composition. 885 
colour, 886 
consistence, 8SS 

cystoscapie manipulation, 916, 918 
cystoscopy, 906 

diagnosis, 128, 169, 170, I7I, 240 

from concretions of seminal ^ esicles, 53 1 
cystitis, 094 
pnleboliths, 223 
dietetic causes, 883 

dilatation of urinary tract as cause, 884 
faulty neuromuscular mecham«m cousins, 
174 

general features, 882-886 
geographical inHuences, 883 
heredity. 883 
histoncfll. 882-883, 928 
Ayulhortcphrosia caused by, 6S, 8T 
impacted, fOI. 202, 203, 904-905 
in pregnancy, 741 
instrumentation for, 43 
location of, 197, 201. 303 
failure to find, 200. 202, 203, 948 
iDinucked by oxsiuna and phospbatuns, 
58 

operative treatment, 195, 197, 198, 200, 
201-302 

Set ahc Litbolapavy , Ureterolitlio 

tOTTly 

patholo^, 696 
physical eaammation 003 
potlafciuTia caused by', 260 
position, 896 

postponement of removal, 203 
primary, 884 
race, 883 

referred pain from, 901 
retrograde passage of, 203 
secondary, 884 

stenosis of ureteric orifice and, 174 
structure, 885-886 
symptoms, 904-005 

transplantation of ureter followed by, 217 

treatment, 108. 916-018 

tumour and. 126 

urethritis caused bv, G34 

iiriae leakage causing, 288 

weight. 880 

X ray diagnosis, 34, 35, 169, 171, 008 910, 
910 

v^cal. 441, 028-970 
rctiology, 938 930 
am incidence. 928 
bladder neck obstruction and, 929 
carcinoma and, 332 
changes in bladder, '*32-933, 937 
kidney, 933 
ureters, 933 

characters of, 03C4-032. 037 
romnlications and course, 934 
contigurat ion of. 031. 935 
cyntiUsand, 677. 678, 034 
t^-atocele anil, 030 
cystoscopy, D37-937 
uLficieocy disiasonnd, 028 029 
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Caloulus(i), vesical, diagnosis, 236, 238, 240, 
934-939 

from cystitis, 604 
incrustations, 687 
difficult micturition and, 202, 203 
diurnal pollakiuria caused by, 259 
di%erticulum and, 929 930 
failure to locate, 048 
formed on thread, 333 
fragroentation of, 932 
fragments left behind at operation, 948 
fulguration of vesical papilloma followed 
by, 930 
historical, 882 
identification, 933-937 
impaired nerve control of bladder and, 929 
in children, symptom, 267 
intravesical operations followed by, 930 
lithotomy, 949-950 
number, 930 

pathological anatomy, 930 933 
pericystitis caused by, 704 
prognosis, 940 

prostatic enlargement and, 449, 929 
rectal examination, 938 
recurrence of, 930 

renal calculus and, relative inodencc, 883 

retention of uruie anil infection, 920-930 

sex incidence, 928 

situation, 931-932 

sounding bladdsr for, 937-938 

suprapubic fistula and, 340, 341 

symptoms, 258, 267, 933-934 

treatment, 941-050 

ulceration caused by, 701 

ureteTio changes caused by, 933 

urethral stricture and, 929 

urgent mietuntion caused bj, 201 

\eaiculitia and, 606 

volume, 930 

X ray diagnosis, 938-930, 940 
See also Litholapaxy 

Callow, R. K , on castration after puberty, 
536 

Calomel, as diuretic, 25 

Calyces of kidney, 45-46 
calculus and, 83 
development of, 13 
epithelium of, m hydronephrosis, 85 
hypemephromata and, 114 
in hydronephrosis, 77, 84, 98, 99 
partial, 84 

polycystic disease, I05, 109-110 
solitary cyst, 104 
tumours, 120, 122 
uretenc growths, 126 
major, 46 
minor, 46 
movable, 61 
ruig muscle system, 137 
Calyx cysts m hjdatid disease, 824 
Campbell, M F , on cystometry in inv estiga 
tion of enuresis, 274 
on double bladder, 291-202 
enuresis, 276 
fostal type of ureter, lg5 
renal injury, 72 
ureterocele, 176 

Camphor monobromate, in gononhtea 86** 
Cancer, chimney sweeps’, 506, 626 ’ 

mule spinners’. 596 


Cancer, paraffin workers', 596 
jSec also Carcinoma 

Cannon ball nodules, in testicular tumours, 505 
Canny IlyflU'e mcatnl bougie, (544 
Cantbnrulesa urethritis caused bj, 034 
Capillaries, cerebral, emboli m, 30 
glomerular, 24 
Capsule. Bowman's, 23, 24 
in hydronephrosis. S') 
plasnui fiUcreil into, 24 
Carbachol, in prostatectomy, 481 
Carbolic acid, namoglobinuria causoil by, 52 
stmlitation of cjstosropes, 249 
Carbuncio of kidney, 139, 71'>, 710, 717, 718 
diagnosis, 752 

from ncfmomjcosis, 830 
renal neoplasm, 42 
uroselcctan pyelography, 42 
Carcinoma, bilbnrzinl, 819, 820. 821, 822 
effect of diatbermy on, 498 
of abdomen, cliffcrential diagnosis, 140 
bladder, 210 318, 322-326 
fftioloey, 322 
complications, 323 
diagnosis. 323-324 
from abscess, 087, 095 
fistula following, 342 
treatment, 340 
inoperable, 329 
prognosis, 325-320 
prostatic enlargement and, 447 
radium treatment, 329-333 
end results, 332-333 
operative mortabty, 332 
technique, 330-332 
post opcrativo. clmtcal course, 332 
tumours suitable for, S20-330 
squomoits celled, 317 
symptoms, 322-323 
treatment, 324, 329-330 
urine m, 703 

Set also Bladder, molignant growths of. 
cervix, 182, 342, 345 
colon, pneumntuna and, CO 
corpora cavernosa, 413 
corpus spongiosum, 413 
CowTicr's glands, 413 
fossa navieulnris, 413 
kidnej’. 112, 215, 119, 120, 221, 222, 123. 
129 

calculi and, 897, 898 
pancreas, route of spread, 1 1 
parotid, polycystic renal disease associated 
with, 109 
penis, 609-617 

amputation for, mental state following, 
536 

balanoposthitis followed by. 620 
treatment, operative, 610-615 
radium, 614-617 

prostate, 11, 443, 445-446. 522-525 
biochemistry, 523 
bladder inv oh ement, 324 
diagnosis from atony of bladder, 353 
prostatic calculi, 526 
hsematuna caused by, 53 
hormones in, 623, 524-525 
incidence, 481 

instrumentation causing injury, 398 

pathogenesis, 522-523 

radical retropubic removal, 486 
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Carcinoma, of prostate, retention of unne 
caused by, 45G 

transurefhrai resection for, 502 
treatment, 498. 534-523 
Young's operation, 487 
renal pehis, 112, 123, 124 
scrotum, 637 

suprarenal cortex, 130, 131 
glands, 133 
testicle, 12 
bilateral, 362 
clinical \aneties, 564-567 
excision of, S54 
imperfect descent and, Sol 
ureter, 126, 129 
urethra, 412-415, 639, 643 
uterus, as cause of hjiironephrosw, 37 
prostatectomj followed by, 435 
urine and, 413, 703 

Cardiac failure, specific gravity tests of unne 

ffdema, roereunala m, 26 
Carting, £ Bock, on tumours of kidney, lOo 
Carpenter, C M See Boak, R A , e( at | 
llestphal, L 
Cartilage, costal, I 

in relation to kidney, 5 
Caruncle, h'ematuna caused by, 53 
Caruncles, urethral, in gonorrhcea, 877 
Cars er, J , on gangrene of ecrocum. 638 
Caaoni test, in h>datid disease 826 
Castration, effects of, after puberty, 636 
before puberty. 536 
in cancer of prostate, 522. 524 
See also Orehidectomy . Testicle, excision of 
Cathelin, F , on wounds of bladder, 3la 
Catheter, os foreign body. 3$9 
in bladder, 334, 336, 337 
urethra, 403, 404 
Bazy gum elastic, 608 
bulb, ui ureteric stneture, 183-183, 184 
de Fezza, 241, 698 
feter, 245, 380. 759 
Foley, 496 
gum elastic, 447 
sterilizer for, 241. 243 
holder, Stedman’s, 362, 368 
indwelling, as cause of uterine contractions, 
742 

bladder drainage by, 461 
m cystitis, 698 
urethral injuries, 420 
urethritis caused by, 633 634 
introduction of, uito male urethra, 376-371 
Jacques, 240 

Malecot a, 241, 356, 366, 460, 698 
Marion’s, 242, 698 

after prostatectomy, 513, 5J4 
Marshall, 447, 448 
Pastcau 8, 242 
shock See Urethral shock 
sterilization of, cold, 241 
Tiemami's, 240, 447 

after prostatectomy, 513 
tying in of, 350, 331 
uretenc bi coude, 241, 242 
coud^, 241 
double curve, 241 
Egyptian, 240 

fadacies introduced by passage of, 36 
filiform, 241 

62 


Catheter, uretenc gum elastic 241 
bistoiy of. 249 
in diagnosis of neoplasm, i’S 
hjdronephrosis, 9S 
indwelling, 16S 
introdncer 242 
Joiy e electric stenhrer for, 45 
lubricants 244 
markings on 2o6 
metal, 241, 244 




241, : 


paaso^ of rigid 245 
rubber, 240 241 
semi rigid or soft, 244 
technique 244-245, 246-247 
sterilization of. 44-43 241 243 
types. 170-171 240 243 
whip, 241. 242 
woren silk, 241 

See aUo Ureteric catheterization 
urethral fistula caused by 407 
Catheterization, ascending infection foiiowiac. 

720 

complications, 441-442 
in acute renal wIeeUon with retention. 738 
enlarged prostate, 440 
retention of urine, 447, 736 
infection following, treatment, 449 
uretenc See Uretenc catheterization 
Cauda equina, division of, 230 

lesions of. bulbocavernous reflex m, 349 
micturition in. 348 
treatment, 351 

Caulk, J B , cases of calculous anuria, 921 
on chronic seminal vesiculitis, 665 
Caulk e punch. 493, 500, 504 
Cave of Betzios, unne in. 310 

diagnosis from distended bladder, 394 
drainage. 31 1, 312 
Cavemositis, 623-625 
acute, 623-624 
chronic, 624 625 
diagnosis, 624 
treatment. 624-625 
defioitiori. 623 
fibrous. 606 

aetiology, b06 
pathology, 606 
indurariie. primary, 606 
secondary, 606 

to rupture of penis, 605 
plastic induration, 606 
Cavernous urethra, 372 
Cayenne pepper deposit in urine, 51 
Occarelli, C , on injury to scrotum and tumour, 
563 

Oedermark. J , on torsion of corpus testis. 543 
Cellulitis, following ureteric operations, 200, 201 
pelvic, diagnosis from extravasation of unne 
from ruptured urethra, 395 
fibrosis following, 352 
following prostatectomy, 472, 517 
perivesical, 238 
diagnosis 236 
retroperitoneal, 201 
elsus, on lithotomy, 682 
ffcntral nervous system, diseases of, urinary 
tract mfection in, treatment, 775 
Cerebral capillaries, emboli in, $0 

cortex, lesions of, micturition and. 234-235 
Cervicitis, gonococcal, 879 
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Cervix, carcinoma of, fistula following, 342, 345 

uretenc stricture and, 182 

dilatation of, m infant, shock e\oked by, 379 
erosion of, 745 

in children, treatment, 278 
in relation to ureter, 8 
inflammation of, in children, 270 
urinarv incontmence and, 270 
stress incontinence and, 267 
Chancre, soft See Chancroid 
Chancroid. 782-784 
etiology, 782 
complications, 782-783 
definition, 782 
diagnosis, 783 
symptomatology, 783 
treatment, 783-784 

Chancroidal ulcers, diagnosis from syphilis, 842 
Chargin, L See Leifer, W , et al 
Charles E L See AVestphal, L 
Charny, C W , on anterior pituitary extracts 
in sterility, 641 

on testicular biopsy for sterility, 540 
Charri^re scale, 2Su 

Chauvin, on cancer following orchidopexy, 569 
Chemotherapy, before transplantation oCureter, 
911 


causing false diagnosis of abacterial pyuria, 
759 

m urethritis. 631. 633 
urethritis following, €29 
5ee oleo Peucillm , Sulphonamides , Strep 
tomycin 

Choselden W , operation for stone, 882 
Chevaasu, T>1 , on cancer following orchidopexy. 


on seminomata and teratomata, 501, 563 
surgical treatment of malignant disease of 
testicle, 572 

and Mock J , on ureleno growths, 128 
Chian, II , Marcsch, R . and, on thrombosis of 
corpus cavernosum, 635 
Child’s operating urethroscope. 4l7 
Chimnev sweeps’ cancer, 690, 626 
dermatitis, 027 

Cliiaholm, A E , and Ferguson, R L , on 
rupture of bladder, 308 
Chitty, JI , on cancer following orchidopexy, 
609 


on iodine treatment for renal actinomycosis, 

Clilondc, deficient excretion of, 27 
renbsorption in kidney, 25 
Cholecvstitis, peritonitis in gonoTrhtea and, 880 
Cholesteraimia, associated with hpoid nephrosis. 


Cliolesterm. m unno in hydroncnlirosis. 93 
Chorclee, 800 

Chorionic homonc, in testicular mabgnancy, 

Chnstopliorson, J E , on treatment of achisto 
SommsH. 822 
Chconinfrin hoilips, 21 
rests, 21-22, 113 
prognosis, 22 
sex incKlence, 22 


Cliromocjstoseop}, 43 

in conginital absence of ureter, 169 
Cliu, J, P , and You, S 8 , on thyroid extract 
in relation to cestrogens, 525 


Chute, R See Albnght, F , et ol 
Chwalla, on congenital anomalies of ureter, 
174, 176 
Chylocete, 685 
Chyluna, 69 
diagnosis, 59 
diet in, 59 

obstructive causes, 59 
treatment, 69 

Cicatrization, after renal injury, 73 
Circular amputation of penis, technique, 611 
Circumcision, as Jewish rite, technique, 602 
balanitis following, 620 
for hooded prepuce, 385 
in relation to infrequent micturition, 262 
treatment of phimosis, 281 
technique. 601-603 

Civcalc’s transurethral approach to prostate, 
493 

operation, for stone crushing, 882 
urethrotome, 650 

Cleft palate, polycystic disease of kidney associ 
ated with, 100 

Clitoris, accessory nipples and, 3 

inflammation of, m children, 269-270 
Cloaca, 13, 289. 381 

bladder development from, 223 
congenital anomalies arising from, 34.5 
persistent. 384 
Clot<8), calcified, site of, 225 
retention, bladder papillomata causing, 320 
carcinoma of bladder and, 323 
definition, 447 

in Thompson punch prostatectomy, 504, 
505 

treatment, 323, 326 

Clot colic, m essential hematuria, 142, 143 
m injury to kidney, 74 

Club foot, polycystic disease of kidney associ 
ated with, 106 

Glutton’s bougies, in urethral stricture, 046, 

' 648, 649. 650, 652 

Cobra venom, in carcinoma of bladder, 326 
I Cocaine anasthesia, All Saints’ Hospital 
I formula, 646 

I in cystoscopy, 250 
Coccyx, removal of, in wounds of bladder, 
313 

Cod liver oil, in tuberculous bladder, 31 1 
Coffey, B C , method of transplantation of 
ureter into bowel. 210 
Coffey’s tube9, 211 

Cohn, G M , Finkler, R S , and, on oral 
administration of methyl testos- 
terone, 635. 638 
Coitus intemiptus, signs, 375 
repeated, retention, of urine caused by, 264 
Coitus training apparatus of Lowenstein, 538 
Cold aterilization of catheters, 241 
of cystoscopes, 249 

Coleman's case of malignant disease of epi 
didymis, 576 

Colic, bihsry, diagnosis from renal colic, 902 
clot, m essential lucmoturia, 142, 143 
in injury to kidney, 74 
diagnosis from urinary fever, 757 
in aneurysm of renal artery, 70 
nephralgia, 140 
renal, anuria in, 024 
complete, 901 

differential diagnosis, 001-002 
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Colic, Tcnnl, in lijilroncphrosis, 9d, 07 
m oxiifuTiii, 57 

pol^CiItjO (jisortw-, JOS 

Hj’innf coni Ic'iiom, 3jJ 
mcomplotp, 001 
ttioibWw kwlnci and 03 
pcthiihnp lijilroclilorulo for, 163 
jihospliiitic cloml in urine, 49 
plKWjiliiitimA Hfid. 5S 
pli\*icftl exnininntion, 605 
polliikitirin With, SCI 
rrnnl tumour nnd, 118 
B^mptotni, UOO-OOi 
trentment, OOJ 
untorie strirturo nm!, 18i 
jirelcrjc, prouDi rnuunp, US 
B>m|notna, IGS 
Imitincnt, 167, IGS 

CoJitM, iiJceratne, complicating prostatectomy. 

Colliirpol, in cjwtitK, 603 
Colics H fiwcia. 371 
Colon, ftscemling, I 

nos nl)lo Jtulncy cftii'Uig obstruction of, 02 
at operation. 4 

rnrcinoinii of, pneiiinntiiriA ftnJ, 60 
deuccndmg, 1 

displacement byaneurjum ofcenalArtcrj, 70 
i«\»ciUtnr> cjrl of Witlwcv, lOt 
fiUt) tissue coNcnng, 12 
hciwtic flexure of, 3 
in reirttion to kidnes , 4 
renal tumour. 118 

mjurj of, at ureferie operations. 200 
openitivn retnoMil of, ureter and, 180 
|ierforntiou of. aasociateil with war woumls ^ 
of kiifnev, 78 i 

Colonmetrr, in rbemicul examination of unne, ' 
40 

Colonmetric estitnation*. m renal function 
tcala. SO, 30, 45 

Colostomy, for mteiitino-sesieftl fistula, 347 
\c»ieo intosCinAl (Istufa, 6(1 
Cornu, in nmirin, 283 

retention of urine enuune. 203 
Coinj>o«ite renal maos Ste Itcnal masa, com 

Comprewor uretbrar, 372 
ConUiments, poflntiiuria enusoi by, 200 
Conilyloinn, projx-r use of term, 412 
Conilylomatn aourninatn, in gonorrhoia, 876- 
870 

urethritis nncl, 631 
eyphibtic, 837 

Congenital cjstie kidney Ste Kidney, coti 
genital cystic , Kidnej, polycystic 
itweo-se of 

Iijtlronejiiirosis See Hydronephrosis, con 
genital 

Conbcim, on embryonic cell nests and urethral 
oareinomn, 413 

Connell, \\ K , operation for elephantiasis of 
scrotum. 695 

Connor, 5V JI , HeieWe, H S , and, on Jympho 
granuloma inguinale, 786 
Constipation, chronic, bacilluna m, 55 
oxaluna and, 57 
renal mobility and, 02, 64 
Contrex6villo water, for urmary inconlmenca, 
281 

Contusion of kidney, 73 


Conus VBSCulosus, 533 

Cooke, W E , on polycystic renal disease 
associated with infantilism, 106 
Cooper, EAR, Soiitham, A JI , and on 
imperfectly descended testicle, 648 
55J ’ 

Cope, Z , rase of tesicaj papillomata, 325 
on epithelioma of penis, 609 
Copulation, conditions for, 384 

loltowjng partial amputation of poni$, 584 
Coni, spermatic, torsion of 551 
Comer, E M . and Niteh C A R , on atronhv 
of prostate. 535-536 
on varicocele, 587, 688 
Corona glaniiis, hypospadias and, 383 
Corona veneris, 837 
Coronal hypospadias, 383 
Gorpeus luteum hormone, hydroureter and, 167 
Corpora amylaoea, 526, 528 
cavernosa, 508 

abscess of, treatment, 623-624 
benign tumours of, diagnosis from cavern 
ositis, 634 
carcinoma of, 413 
development of, 381 3S2 
llbrtwilia of, diagnosis from carcutoma, 414 
inflammation of See Cavernositis 
thrombosis of, urethritis and, 635 
Corporeal hypospadias, 383 
Corpus spongiosum 372,598 
carcinoma of, 413 
glans penis and, 381, 382 
teatia, 533 See also Testide 
Correa, A , on injection of hydrocele, 682 
Cortex, suprarenal i8re Suprarenal cortex, 
Corticin. in Adrenal tumours, 113 
Ctostal cartilage, 2 

m relation to kidney, 5 
margin, 2 

m marking out kidney, 4 
relation to kidneys and ureters, 1 
renal surgery, 145 
CoiuM caCfieter, 241, 242 
Couloud, on tubercle bacilluna, 70o 
Counsellcr, V S , on anorchism end monor 
chiSm, 541 

Courtade, D , and Guyon, J F , on urethr® m 
dogs, 227 

Cowper’s ducts, cysts of, 404, 406 
glands, 291, 372, 531 S32 
adenocarcinoma of, 532 
calculi ut, 532 

urethral stricture causing, 630 
carcinoma of, 413 
congenital anomalies, £31 
cysts, 636 

cysts. 404. 405, 406, 531-533 
ducts of. 370 

hypogastric nerves and, 229 
infwtions of, 636 637 
inflammation of, non specific, 635-637 
urethritis complicated by, 631 
pailiology, 531 532 
physiolo^, 531 
surgical anatomy, 531 
tuberculous infection of, 636 
Cowpentis, gonorrhesa and, 870 
Cox, O f , ef ai , on cultures m gonorrheea, 

874 

Crabtree, c 
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Craig, R G , and Lee Brown, R K . classifica- 
tion of intestinovesical fistula, 345 
Crampton, Krayhan and, on vesical diverticu- 
lum and stone, 930 

Crance, A M , and Knickerbocker, II J , on 
carcinoma of ureter, 129 
Craven L F and Stewart, L W , on pul 
monary metastases from testicular 
tumour, 560 

Crawford, T , Handley, R S , and, on poly- 
orchidism and testicular tumour, 
562 

Creatinine, in blood, 31 i 

m uraimia, 31 

Creevy, C D , on adenoma, 112 
on encapsuled renal tumour, 114 
large renal tumours, 123 
and Rea, C E , on androgen therapy, 538 
Cremasteric artery, 586 

Crew, F A E , on temperature of scrotum and 
development of testicle, 648 
Crista urethr®, 370 

Crush mjuries, hsemoglohinuria and, 52 
of kidney, 80 

Byndrome, toxarmic kidney in, 139 
Cryptorchidism, exstrophy of bladder ossoci 
ated with, 293 

Culver, H , and Baker, M J , on ruptured 

bladder. 314 

Cutnining, R E , on ureter, 165 
Cuneo s surgical treatment of malignant disease 
of testicle, 572 

Cunningham s divisions of inferior Ime of 
pleural reflection, 7 

Cunningham, B J , on abdominal surface 
markmgs, 4 

on umbilicus as surface marking. 4 
Cunningham, H , Watson, F S , and, on 
mortality from litholapaxy, 942 
Curtis belt, 66 

Cushing's basophil adenoma of pituitary, 131, 
132 

Cushny, A R , on calcium in unne, 888 
theory of renal function, 24 
Cutler, J C , on penicillin therapy m balanitis, 
781 

Cuturi, F , on route of tuberculous infection m 
cystitis, 679 

Cycle accidents, as cause of renal injury, 13 
Cy8t(s) dermoid, of bladder, 317 
rupture of, 335 
of kidney, 103 

haemorrhagic, of kidney, 103 
hydatid, of kidney, 103 
See also Iljdatid disease 
ofktdney, 103 111 

clinical findings, 38 
m chronic nephritis, 103, 104 
ovarian, diagnosis from urachal cyst, 298 
representmg absent kidney, 17 
serous renal. 103 
solitary, of kidney, 17, 103-105 
wtiology, 104 
calcification, 104 
definition, 103 
diagnosis, 104-105 
diathermy, 10a 
excision, of, lOo 
fluid in, 103 
h«matuna, 104 
incidence, 103 


Cyst(a). solitary, of kidney, nephrectomy, 105 
pain in, 104 
pathology, 103 
position, 103 
symptoms, 104 
treatment, 105 
X ray diagnosis, 104-10 > 
urachal, 297. 298 
differential diagnosis, 29S 
Cystalgia, 694 

in neuropathic conditions, 258 
renal tuberculosis, 238 
urethro tngonitis with, 257-238 
without vesical cause, 258 
Cystectomy, partial, after care, 369 

for bladder carcinoma, 342, 329-330 
total, for bladder carcinoma, 324 
Cystin calculi, 39 

medical treatment, 012 
tn unne, 49, 51 
Cystitis, 54 

abactena! pyuria and, 758 
acute, 687 

macroscopical appeoranees, 680-681 
TTucroseopical appearances, 081 
polyuria m. 284 
prognosis, 695 
symptoms, 687 
treatment, 690. 699-700 
stiology, 677-680 
antiseptic lotions, 697 
appearances, 273 
bactena causing, 678 
bladder m, 224 
blood borne infection in, 67D 
blood vessels and vesical mucosa in, 273 
calculus associated with. 034 
catheter suitable for, 241 
chronic, alkaline, diagnosis, 239 
as precancerous condition, 322 
cervical erosion and granuloma and, 679 
leucoplakta in, 682 
mucosa in, 681-082 
muscular coat m, 682 
I pathological anatomy, 681-683 

pericystitis with, 258 
perivesical cellular tissue in, 682 683 
I phleboliths in, 

prognosis, 695 
submucosa in, 682 
symptoms, 688 
treatment, 697, 699-700 
complications, 692 
congestion in, 677, 686 
continuous irrigation for, 698-699 
cystic, 682, 700 
cyatoscopic v lewa, 685-686 
cystoscopy, 684-695 
debns in, 684, 686, 687 
definition, 677 
determining causes, 678 
diagnosis, 52 53, 692-693 
from new growth, 68a 
vesical calculus, 934-935 
diet in. 693 

difficult micturition in 262 263 
diverticulum and, 300 
false incontinence of urme in. 267 
membrane in, 682, 684, 687 
foreign bodies in bladder and, 338 
frequency m, 374 
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Cj-stitw, pitiRrenoiis, CSl, 602 
dwgmonf. 2^0 

general condition of patient, 684 
gencrnhreil \eiicnl pum m, 258 
glandular, 700 
gonoeoccnl, 873, 878 
gronular, 68l 
h^matnna in, 53. C84 
hTmorrhngie, 684, 086, "00, "01 
m ftfTections of mictiintion, 348 
childliood, 773-774 
spinal cord lo-nons, 352 
urethral fihrosn, 424 
prolapse, 418 
urethrocele, 421 
ineruitoil, 682 

dilTerential diagnosis, 605 
treatment, 58, 097, 700 
meurablo, transplantation of ureter for, 210 
indaelling catheter drainage, 698 
infection from ureter, 080 
urethra, 079-6>i0 
intestino %esiral Ustula and, 345 
instrumentation in, 684 
intractable, treatment. 701 
leijcoplaloa «ith, 700-701 
membranovu, 700 
micturition in. 274 
neighbouring jnfectite foci, 678-079 
nocturnal, pollakiuna caused by, 259 
cedema in, 086 
pom m, 683 
palnation in, CS4 
pAthologieal onatomy, 6S0 683 
pericrstitU follonine. 704 
phosphaturia and, Q8 
pollaKtKfid m, 260 

predisposing raases, C77 
prognosis, 693 
piia of, 53 
pyuria in, 083-684 
routes of invasion, 678-680 
signa and avrrpto/na, 083-692 
subacute, 087, 700 
suprapubic ejstostomy, 688 
tidal drainage, 699 
treatment, 093-701, 763-769 
at operation, 35S 
Jorab 738 
sulphonamide, 767 
tuberculous, ana?stheaia for, 251 
suprapubic fistula and. 340 
types, 687 692 
urethral dilatation in, 696 
urethroscopic tiews, 688, 689, 690, 691, 
693 


urmarj incontinence associated with, 268, 
276 277 
in children, 272 
urine in, 683, 6S4 

retention of, 684, 692 
vegetant, 682 

sesical instillations, 697-698 
la%age, 697 

widespread, vesical neuralgia and poljslunna 
following, 259 

Cystopclo See Bladder, herrua of 
urethral See Bladder, prolapse of 
Cystography, 254 255 
excretory, 235 
filling defect, 254-255 
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Cystography, in carcinoma of bladder, 323 324 
m cjstitis, 687 ’ 

diierticulum of bladder. 300-302 
instrumental technique, 255 
Qatometr}, in enuresis, 274 
Cystoscope, boilable, 248 

Braasch direct vision, 501, 504 
car« of, 2a0 

diatherniy, Kidd's, 322, 328 
Winabury White. 221, 320-329 
irngatmg miet vent, 321 
examining 248 
fulguration, 326-326 
introduction of, tecluuque, 251-253 
irrigating, types. 248, 249 
lead, rub^r covered, 328 
liritze a, 248 
non boilable, 249 
Ringleb, 248, 249 
sterilization of, 248-250 
cold. 249 
types, 248. 249 
with Aibarran lei er, 326, 328 
Cyatoacopy. 42-45, 169-170, 245 248 254 
anesthesia, general and local, 251 
low spinal Sol 
prelunijiary, 250-251 
avertin preparatory to, 168 
bladder injury during, 313 
orientation m 253-354 
spasm at, 25S 
blind area. 254 
chair, 250 

contraindications, 42, 245, 248 
difficulties, 353 
findings. 431—133 
for bladder heroia, S05 
calculoiLS disease of bladder, 441, 93o 937 
kidney, 605-006 
chrome urinary infsctjons 43 
cystitis, 55. 268, C80-681, 6S4 695 
diverticulum of bladder, 300 
enuresis drawings, 273 
essential hematuria 143 
forei^ bodies in bladder, 337 
hwmatuna, 43 53, 128, 143 
mtestmo vesical fistula 345, 346 
investigation of renal function, 36, 43 
loucopUkia, 778 
phosphaturia, 58 

prostatic enlargement, 436, 440 442 445 
pyelonephritis, 260-261 
pyuna, 43 

renal actinomycosis, 830 
renal growths, 119, 132 
injuries, 77 
jiain, 42 
tuberculosis. 43 
uretene growths, 126 
urethral polypi, 423 
urinary retention, 266 
vesical carcinoma, 318, 319, 323, 329, 330 
333 

diverticulum, 265 
papillomata, 319, 320 
rupture, 309 

vesico intestinal fistula, 60 
veaico vaginal fistula, 343 
m children, 248, 231 

disturbances of micturition, 350 
dysectasia, 509-510 
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Cystoscopy, in prostatectomy, 5\2 513 
m renal infections, 711, 730 731 
schistosomiasis, 819, 820 822 
transurethral resection of prostate, 505 
urachal fistula, 298 
ureteric instrumentation, 43-44 
ureteritis, 745 

urinary tuberculosis, 805-807 
inilicalions, 42-44 
lubricants for, 250 

mercurial poisoning following, 252-253 
operative, internal urethrotomy prior to, 651 
pneumatuna caused by, 60 
position of patient, 250 
small meatus and, 391 
urethral dilatation preceded by, 280 
Cystostomy, complications, 512 
for bladder rupture, 311 
hypospadias, 386, 389 
prostatic obstruction, 615 516 
in prostatectomy, 482-482, 618 
local anwathesia for, 357 
suprapubic, for bladder carcinoma, 326 
cystitis, 69S 
papillomata, 320 
urethral epithelioma, 427 
fistula, 425 

in spinal cord mjuries, 351, 352 
technique, 358-357, 460-461 
Cystotomy, abdominal scar following, 364 
emergency indications for, 256 
suprapubic, surface markings in, 3 
Cysto urethroscopy, retropubic, prostatectomy 
and, 483 
technique, 278 

d'Abreu, A L , on angioma of epididymis, 
575 

Pambrin, C , and Papin, E , on intraperitoneal 
rupture of bladder, 314 
Partos tunic, 592 
Pavid, K , on testosterone, 534 
Pavidson, L 8 P , and Anderson, I A , diet 
for diabetes mellitus, 963 
See aUo Dunlop, D M , <1 al 
Dawson, M H , and Hobby, O L . on peni 
cillm m gonococcal arthritis, 865 
de Bakey, M , Ochsner, A , and, on sites of 
aubf^renic sbsix^, 748 
Pebenhazn, R K , on stwlogy of urethral 
calculus, 951 

Decapsulation, in essential hffimatuna, 143 
nephralgia, 141 
nephritis, 135-138 
toxsmic kidney, 139 
mdicationa for, 139 
Decoulx, T , on urctenc injury, 179 
Dceming’e operation for subsymphyseal vesical 
exstrophy, 296 

Defaecation, brain stem lesions aflTcctmg con 
Bciousness of, 234 

m absence of cerebral hemispheres, 234 
Dehydration causes, 286 
oliguria from, 285 

Deitermann, J- H , on cancer following 
orchidopexy, 569 

Delasiavue’s^descnption of torsion of testicle, 

Delbet’s parasacral approoftfi, 2i90 

Demmg, C. L . on lipomata of testicular tunic®. 


Denung. C L , on ureteric dilatation and 
pyelonephritis of pregnancy, 728 
MacLcan, J T,, and, on hydrouretec, 167 
Denervation diureBia, 26 

Denica, L , and Smith, W. T. , on pleuro- 
pneumonia like organisms m ureth- 
nti3, 630 

Denny-Brown, D , and Robertson, D G , on 
reflex contraction of bladder, 233 
Denonvilliers' fascia, 220, 428, 429, 480 
at ureteric operations, 200 
do Pezzer catheter, 241, C98 
tube, 356, 366 

Dcrbea, V. J., and Dial, W. A , on deviation of 
ureter, 174 

Dorman's case of secondary malignant disease 
of epididymis, 675 

Dermatitis, seborrhanc, of scrotum, 593 
Dermoid cysts See Cysts, dormoul 
D^nos, D , and Minet, H , on vesical calculi, 
930, 947 

Dew, on semmoina, 561 
on testicular tumour, 571-672 
de W'esselow, 0 L. V, See Maclean and de 
Weaselow'a urea concentration test, 
28 

Dextrose, m solitary cyst of kidney, 105 
Dhobi’s Itch of scrotum, 503 
Diabetes, kidney m, 15 
insipidus, polyuria in, 383, 384 
urine m, 40 

roelhtus, choice of anaesthetic in presence of, 
960 

diet, light, 9C3 

pre operative and postoperative, 960- 
062. 004 

genito urinary complications. 063-063 
tuberculosis and, 9Q2 
in genito urinary surgerj , 059-964 
insulin requirements, 900-062 
operation, and consideration of emergency, 
960 

control prior to, 060, 062 
polyuria in, 283, 284 
renal failure and, m surgical cases, 062 
I treatment of surgical cases, 959-962 
urinary antiseptics and, 962 
I phosphatic, 58 
pneumatuna in, 60 
prostatectomy complicated by, 474 
prostatic enlargement and, 451 
Dial, \V A , Derbes, V J , and, on deviation of 
ureter, 174 

Diaphiagm, arcuate ligaments and, 6 
at renal operations, 6 
central tendon of, 151 
crus of. 148 

in presence of perinephric abscess, 39 
kidney morbidly adherent to, 7 
uro^tutal, in ruptured urethra, 394 
Diaphragmatic fascia, 12 
Diarrhoea, bacilluria in, 55 

deficient excretion of water or chloride m, 27 
dehydration from, 285 
specific gravity of unne in, 28 
Diathermy, coagulation by, 321 
cyetoscope, Winsbury White, 321, 326-329 
irrigating inlet vent, 321 
I lystoscopic, for ruptured vesical lymphatic, 59 

I effect on growth of caremoma, 498 
1 electrode, 328-329 
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Diathern5\, ha-moatat, He> a, J77 

in carcinoma of bladder, fistula following, 340 
ureter, 129 

congenital anomalies of uretenc onfice. 
177, 178 

diiision of ureter. 154 
growths of bladder, 326 
urethra, 412 
Hunners stricture, 184 
hydrocele, 582 
meatotomy, 174 
nephro ureterectomy, 129 
papilloma of bladder, 320 
priapism, 60.7 
prostatitis, 662 
renal growths, 12* 
solitary cyst of kidney, lOo 
urethral stricture, 649 

Dibble, J H , Kelli , R E , and, case of renal 
calculi. 893 

Dickson, R \\ , on condom specimen m 
determination of sterility, WO 
Diehl, on situation of urethral carctnoraa, 413 
Dienoestrol, in cancer of prostate, 524-525 
Diet, creatinine and, 31 
high protein, hsematuxia caused by, 54 
in cbyluria, 59 
gonorrhcea, 803, 867 
movable kidney, 65 
osaluria, 57 
phosphaturia, 58 

renal infections, 732 . 

surgical diabetes, 960-964 
Diet! s crises, b3 6o, 6C 
Digital fossa, 533 

Di Maio, G , on primary adenocarcinoma of 
Conper B glands, 532 

Duntsa and St Kartal, on tubercle baciUuria, 
789 

Dmglemanse, E , and Laqueur, E , on enlarged 
prostate, 435 

Diodone, tnercfedon urography, 34 
Diphtheria, of penis, 620 
of urethra 620 
scrotal, 626 

Distonia /itemafobtum, 815 
Diuresis, 33 

after periarterial sympathectomy, 136 
denervation, 26 
glomeruli during, 27 
m osaluna, 57 
phosphatuna 58 
osmotic, 25 

phenol sulphone phthalem test and, 29 | 

Diuretics, 23-26 

ammonium chloride and, 2 j> | 

contraindications, 26 

definition. 25 
urea as 29 
santhme, 2o 

Diverticulectomj , 302, 304 
mtravesical method, 302, 304 
Diverticubtis, intestmo vesical fistula caused 
by, 343, 346 

Diverticulum of bladder See Bladder, diver 
ticulum of 

of uretlira See Urethra, female, diverticu 
lum of 

Dmelcos, in chancroid, 784 

Dobls, F C , on urethroieopic appearances in 
gonorrhcea, 862 


Dcehrmg, C, and Kretschmer, R L. on 
adenoma, 112 
Dog, urme flow in. 26 
Donoiaji bodies, 784 

Doolin, , on polycystic disease of kidnevs. 
108 

Dorsal decubitus position, for bladder car 
cinoma, 328 

Dorsal nerve, last, courseof, 146, 147, 148, 149 
vertebr* See V'ertebrs, dorsal 
Dos Santos, R , ureterotome of, 20o 
Douglas, J , suprapubic operation for stone, 
882 

Draper, on testosterone for enlarged prostate, 
451 

Dubner, I, on vesical calculus following 
fiilguration of vesica] papilloma. 

I 930 

' Ducrey s bacillus, 782 
I Ducts. Cowper 8. cysts of, 404, 406 
Littris 370. 371 
cysts of, 406 
Mullensn, 370 
of Belluii, 24 
prostatic, 370 

Dukes, C , on open renal tuberculosis, 792 
on renal function tests, 457 
urinary tuberculosis, 807 
Dumb bell stone, m diverticulum of bladder, 
300 

Dunlop, D M . rS al , post operative diet for 
aurgica] disbetics, 964 
Dunn.J S , on renal tumours, 113 
Duodenal ulcer, enlarged prostate and, 459 
aetiology, 11 
phosphatuna and, 58 
prostatectomy complicated by, 474 
Duoaenuii). at renal operation, S 
fascia in region of, II 
m relation to right kidney, 5 
ureter, 8 

removal of rezia] tumour, 132 
movable kidney and, 62, 64 
Duval forceps, in nephrectomy, 100 
Dwarf bladder, 291 iSre also Hypoplasia 
Dwarfism, kidney function in, 1 
Dye worken vesical papillomata in, 320 
Dypsnoea, caused by embryonic adeno 
carcmoma, 116 
Dysectasia, causes of, 509 
duignoais 509 

differentia), 509-510 
fibrous prostate and, 31)b-5n 
of Legueu, 445 
pathology, 508-509 
treatment, 510-511 

Dy^nterj, prolapse of bladder caused by, 
306 

Dyspepsia, atonic, 63 
nervous, polyuria in, 261 
urgent micturition in, 261 
Dystopia, renal, 173-174 

I^strophia adiposogenitalis, imperfectly de 
BCenaed testicle and, Sol 
Dysuna 390-391 
foreign body in urethra and, 403 
hvpospadiaa cau^mg, 384 
m urethral prolapse, 418 
stricture, 424 

intestmo vesical fistula and, 346 
urethral tumours, 412 
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Eckhard. nerM engentea of, 228 
Eclampsia, amiria in, 287 

associated with frequency of micturition, 275 
urethrotngonitis, 276 
cjstometry m miestigation of, 274 
cystoscopic appearonces, 273 
essential, 260, 275 
urine in, 272 
Ectopia, adrenal, 22 

renal, blood supply, 174 

in horseshoe kidney (pyelogram), 19 
ureter in, 174 

hydronephrosis associated with, 87, 100 
pyelograms, 16, 19 
testis, 547-548 
external, 547, 552 
mferior, 548 
internal, 548 
malignancy m, 569-572 
diagnosis, 570-571 
prognosis, 571-572 
perineal, 548 

tesicaj, as operative complication, 217 
incidence, 217 
marriage and, 218 
post operative treatment, 387 
pubio bones in, 218 
reduplication of penis in, 600 
transplantation of ureter for, 210 
undescended testicle and, 550 
See alM Bladder, exstrophy of 
Ectopic ureteno oriUce See Ureteric orifice, 
ectopic 

Eczema intertrigo, of cov ermga of penis, 023 
of scrotum, 593 

Edebohls's method of fixation of kidney, 67 
renal decapsulation, 135 

Edciman, L , Hymnn, A , and, on blood borne i 
infection of kidney, 710 I 

Edmonds's operation, 385, 380 
Eicholtz and Starling on phosphates. 8S$ I 

Kisenstadt, J b . case of fibroma of epididymis. 

575 I 

on nuclei of stones, 884 
Ejaculatory ducts, 371, 629 
unna:, 372 

Klbogcn, A , on ejsts of Cowper’s gloncls, 621 
Electrolytic sovhum hypochlorite, m control of 

in control of secondary haemorchago, 471 
prevention of post prostotectomy ob- 
struction, 473 

prostatectomy, 468, 475-476 
nicctrotoine. McCarthy a, 403-494 
coflgtilalion caiisetl bj , 400 
Ogier Ward s, 493-404 
Flephftjvtiaai*, chyluna and, 59 
lymphogranuloma inguinale and, 786 
of scrotum, 593. .'>94-59' 

Connel s ojieriUion, 59 > 
non filarml, 594 
treatment, 594-595 

Wiof. H . on calrulous nniiria, 9’’, 923 
1- IJiott, T _R . on contraction of urethra, 228 
r Ihs. f. \ , on muscular coat of bladder, 2‘»3 
hmncintion, movable kidney and, 62 
Emasculation, operative trehninuV, 614 
EmWeton. an.l, on infection of kidney, 

on urine in renal inh-ctioiw, 732 
Kinlioli, In corebrni eapillanes, 30 


Embolism, pulmonary, heparin in, 473 
Embryo, anal membrane in, 290 
bladder and ureter in, 1G2 
development of prostate in, 432 
development of testis in, 647 
ureteric faults in, 175 
urethra m, 289-290 
uruuiry bladder in, 289-290 
Embryonic adenocarcinoma See Kidney, 
embryonic adenocarcinoma 
Emeeay buttons, m closure of bladder, 363 
in prostatectomy, 408 

Emetine hydrochloride, in schistosomiasis, 823 
Emmens, C VV' , on adrogens in Btenhty, 538 
on inunction of benzene preparation m 
administration of testosterone pro- 
pionate, 535 

Emmett, J. L , and Broosch, on urinary 
tuberculosis, 806 

Thompson, G J , and, on resection, of 
prostate for carcinoma, 606 
Empyema, secondary to renal infection, 7 
Encysted hydrocele of spermatic cord, 589 
Endocarditis, bacterial, sub acute, haimatuna 
caused by, 54 

Endometritis, gonococcol, 879 
Enema nozzle, in female bladder, 334 
Englo, on hormone therapy in imperfectly 
descended testicle, 652-553 
Englisch, J , on cysts of Cowpor’s glands, 531 
on tuberculous infections oi Cowper's glands, 
630 

urethrol calculus, 951 
Entero Vesical fistula, 323 
Entwisle and Hepp, on histological changes in 
pituitary in testicular gyniecomasty, 
667 

Enuresis, as sign of vcaical calculus, 934 
associated wuh frequency of micturition, 275 
glycosuria. 281 
phimosis, 281 
urethral fibrosis, 424 
stricture, 271 
urethrotngonitis, 276 
cystometry in investigation of, 274 
cystoscopic appearances, 273 
essential, 266, 268, 274-275 
unne in, 272 

fo'rtowing exant'nemata, Y7D 
m epileptics, 269, 272 
meatotomy for, 281 
nephrectomy for, 277-278 
neuromuscular factor, 274 
nocturnal, plumosw ami, 001 
pathological conditions associated with, 269- 
272 

sleep and, 274 

See aho Incontinence, urinary 
Ephedrino, m treatment of urinary incon- 
tinence, 28J 

Epuli<lymectomy, anatomy of testicle and, 633 
for benign tumours of epididj'mis, 574 
m genital tuberculosis, 813 
Epididymis, 533-534 
adenotmi of, 575 

histological appearances, 574 
aiienomyomn of, 575 
angioma of, 575 
cysts of. 584, 009 
leiomyoma of, 574 
lympiiagioma of, 575 
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rpiduljmis, malignont disease of, 575 

obstructise lesions of pausing sterility, 540- 
541 

pnmarj tuberculosis of. 708, 800 
tuberculosis of, diagnosis from schisto 
somtasts, 818 
tumours of, 554 
benign, 574-57'i 
malignant, 575 
Epididj-mitis. 441'-44’ 
oitiology, 068 
complientions, 609 
course, 669 
diagnosis, 669-070 

from torsion of testicle, 543 
follomng etram, 642 
gonococcal, 663, 872-873 
diagnosis from syphilis, 843 
im oh emcut of globus minor, 534 
litholapaxy complicated by, 949 
prostatic massage causing, 632 
signs and symptoms, 608-669 
supn«rati\e, urethntis and, 631 
syphilitic, diagnosis, 843 
treatment, 449, 670 
tubereiUar, 608, 660 

diognobu from pyogenic infection, 670 
syphilu, 843 

urethral stricture and, 639 
sesiculitis And, 666 

Epididymo orchuleetomy, in genital tubercii 
lOBis, 813, 814 

CpulidjTno orchitis, foKowing strain, 542 
rpuliilymotomy, iii gonococcal epiihdymitis, 
873 

Fpignstnc pain, solitary C}St of kidney cousing, 
104 

Fpilepsv, enureaw in, 269, 272 
urinary incontinence of, during seuure. 268 
Epispadias, stiology, 280 290 
penis m, 381 

reiiuplication of, 606 
Erector spins muscle, 3. 147, 148. 149 
ErosiNC balanitis See Balanitis, erosive 
Fot*'ema intertrigo, of scrotum, 593 
Erythematous eczema, of scrotum, 593 
Eserine, in rnegaloureter, 186 
m nephralgia, 140 

Essential hwmatunn 5 m K asmatuna, essential 
Esterm, lij droureter and, 167 
Eunuchoidism, pituitary activity and, 534 
Esans Ball and, case of renal carbuncle, 717 
Evans, J P , on fourth redex of micturition, 332 
Etendge, J , case of papillary cftrcinoma of 
renal pelvis, 124 
on ureteric trauma, 179 
Evers, E , Kollo, IV , and, on syphilis, 834, 853 
Ewell, G H , Marphardt, C ft and Sargent. 

J C , on injection of hydrocele, 582 
Ewing, J , on hypemephroniatB, 113 
on renal tumours, 113, 115 
Exanthemata, enuresis following 27o 
hscreiion urography See Urography 
Exercise, hairnaturia related to, 54, 118 
renal impairment, 32 

Exfoliative dermatitis, arsenical tlierajiy fol 
lowed by, 847-848 

Exstrophy of bladder 5« Bladder, exstrophy 
of 

External arcuate ligament, 148 149, 150 
oblique muscle, 2, 146, 147. 148, 149, 151 


985 

Extraperitoncal approach, m ureteric opera 
tions, 108 

See <tlso Lumbar approach 
Extraveaical tumours, pollakiuria caused bv 
ofifi 


Fairbrother, E W See Brmdle H , ft aZ 
Fairley, K D , on diet m gonorrheea. 863 
Fairley, JT H , on schistosomiasis 815 

on serological testa m diagnosis of schisto- 
somiasis, 819 

Faltopiaci tubes, in relation to faseiallayer, 9 II 
reduplication of, 292 
Fulls, renal injuries due to, 73 
Faneuni G , on positive serum reaction, 833 
Farman, F. on prostatitis, 6o7 
Fascia, adrenal and, 9, 1 1 
Codes 8. 371 

DenonviUiers , 220, 221, 428, 426, 486 
at uretene operations, 200 
diaphragmatic, 12 
duodenal region, 11 

eitrapentonealv 162 

fallopian tubes m relation to, 9, I ( 
in rabbit, 11 

spread of inflammation, 10 12 
inflammatory processes mistaken for, 10 
irritation conveyed by, 9, 10 
ischiorectal space and, 9 
lumbo dorsal. 148 
of abdominal wall, 9, 10 
gall bladder, 1 1 
male uretFira, 371-372 
pancreatic region. 11 
Zuckerkandl 151 
pelvic, 220 

penrenal, 149, 150-152 
abnormally mobile kidneys and 61,62 
anatomical relationships, ui section, 151 
laroiniD of, 151 

removal of, operative technique, 67 
ureter and 102 

perivascular, surrounding bladder, 220-221 
proatatic enlargement and, 10 
renal 0-12 

abscess and, 11 
connections of, 11, 12 
ut hydronephrosis, 91, 92 

pathological conditions, 10, 11 
Scarpa«,371 
^ (ransversalis, 232 

at operations on bladder, 2o9 
urogenital, 9-12 

as surgical landmark, 189 
ascending nephritis spread by, 12 
connections of, 9, 10, 11 12 
diagrams of, 10, 11 
m renal infection, 710, 711 
mesentery and, 1 1 
uterus In relation to, 0 
vaginitis and, 10 

visceral pelvic surrounding bladder, 220-221 
FeUing s reagent, 50 

Felke. H on gonococci resistant to sulphanila- 
mide 860 

Fels, E See Heidnch, h , el al 
Femoral hernia cystocele and, 304 
FenwicL, E H , and Kidd, phlebcJjths, 225 
and Lowsleys’ penneal approntli at uretene 
operations, 200 
on pelvic veins, 225 
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Ferguson, B U , Chisholm, A E , and, on 
rupture of bladder, 30S 

Ferguson, R S , on gonadotropic hormone and 
itialignaticy of testicle, 567 
Ferrier, P \ , and Foord, A G , on uretenc 
tumours, 126 

Fetter, on injurt and testicular tumour, 563 

Fe\er(s). causing bacilluria. 5 '>-56 

therapj , m gonorrhma, 868 See also 
pj rotherapj 

Fihro adenoma See under na>»e» of organs 
Fibrolysm, m cai ernositia, 625 
FiViioma Sec under namte a/ organa 
Fibrosarcoma See under naniss of organs. 
Fibrosis, periurethral, X ray diagnosis, 377 
urethral 2“0 

Fibrositis caiernous, diagnosis from urethral 
carcinoma, 414 
See also Ca\ernositia, fibrous 
Fiekl, R b , Helmholz, H F , and, on abacterial 
pjunft, 759 

Filariasis, thyluria in, 59 
of Bcrotum, 593 594 
Filiform guide, as foreign body, 403 
Finklcr, R S , and Cohn, G M , on oral 
administration of methyl testo 
sterone, 535, 538 

Fish.G , on solitary cyst of hidney, 103, 105 
Fishbcrg, on unno concentration, 28 
Fistula, congenital urethrorectal, and absence 
oC penis, GQO 

cntero icsical, 323 | 

foreign body in urethra complicated by, 403, 
406-407 I 

incontinence of urine with, 367 
intestmo lesicnl, etiology, 344-345 I 

iimci'bic, 345 

claMihcatton, 345 ' 

colostomy for, 347 i 

rongenitnl, 34’) 

cchinocoocal, 347 

inflammatory, 345 

malignant, 345, 346 

patliology, 347 

prognosis, 346 

symptoms, 346 

syplulitic, 345 

triiumatic, 347, 346 

tTcntfntnt, 34l>-347 

liiltereidous, 34",, 340 

penile, openitne technique. 40S-409 
jirrmi nl, treatment, 409 
post obstetric, 342 
recto iintlinil, 409 
congenital, 3 17 
surgery causing, 407 
recto \ngit\d, rongenitnl, 345 
recto Msical, congenital, 345 
renal, following excision of solitary cyst, 105 
siginoalo \esieal, 343 
siiprnpiiSuc. 37] 

iliierlieiiliiin of bladder Rud, 302 
in iiretliriil striciure, 075 
operation for, teehmmio, 367 
tesienl. 37'l-312 
irtiology, 339-341) 
clinicnl exnmpl<-s, 340 341 
treatment, 311-312 
stirgienl. ISl. atl, 407 
uraeJial, 396-29S 
iliagnosis, 2'i7-2'J4 


Fistula, urachal, treatment, 298 
types. 297 
ureterovaginal, 200 
urethral, ui female, 425 
in male, 406-409 
aetiology, 406—408 
carcinoma and, 413, 414 
foreign bodies and, 403, 406-407 
inflammation and, 407-40S 
instrumentation causing, 407 
pathology, 406 408 
symptoms, 408 
trauma causing, 406 407 
treatment, 408-409 
surgery of repair, 408, 654 
urinary, at umhihcus, 296, 297 

following surgical operations, 180, 181 
transplantation of ureter, 216 
treatment, 180 
vesical, 339-347 
carcinoma in, 322 

veaico cervico vaginal, ui difficult labour, 342 
vesico colic, 239 

sesico uUeatuial, pneumaturia and, 60 
vesico umbilical. 297 
vesicovaginal, 323, 342-344 
etiology, 342 
diagnosis, 342-343 
irreparable, 344 

suprapubic transvesical operation, 343 
transplantation of ureter for, 4\0, 216 
treatment, 343-344 
vaginal operation, 343-344 
Flap amputation of penis, technique, 610-Gll 
Flatulence, polyuria associated with, 283 
Fleming, Sir A , on route for administration of 
penicillin, 865 

Floatuig kidney iSee Ividney, floating 
Flocculation teats, m syphilis, 835 
Fluid control in urinary infections, 764 
Fluid intake, and output test, 27-28 

reduction of, in surgical urological cases, 28 
Foersler, O . on menmgioma of falx i-erebri, 237 
on micturition after gunshot wounds of skull, 
234 

Foetus, development of, spermatic cord and, 586 
kidney m, polycystic disease of, 103 
kidney m, solitary cyst of, 103 
ureter and, 13-14 
lumbar vertebrsc in, 14 
macroscopic lessens learned from, 13 
penicillin therapy and, 852 
eacral promontory in, 2 
Buprarenals in, 129-130 
Foged’a case of bilateral leiomyoma of epi 
didymis, 574 
Foley catheter, 496 
Folaotn, A. I , on enuresis, 276 
Foord, A G , and Ferrier, P. A , on ureteric 
tumours, 120 

Football injunes, ns cause of renal damage, 73, 
74, 75 

Foramen of Wtnalow, m relation to right 
kidney, 5 

Forceps, Kocher’s, 591 

Spencer Wells, at operation for closure of 
blndtler, 303 

Young's cystoscopic rongeur, 941 
Foreign bodies, cystitis cnuseil by, 677, 078 
in bladder, 334-37S 
aetiology, 33i 



Foreign bodies, in bladder, diagnosis 336-337 
entry oa result of violence, 33^ 
per urethram, 334 335 

accidentalJj, m nonien, 334 
through bladder wall, 333 
extraction per urethram, 337-333 
through suprapubic incision, 338 
following operations, 33o 
passage of surgical mstninients, 334 
from extra urinary source. 335 
in men, 337-33S 
Women, 334, 337 
pathological anatomy, 335-336 
pathology of bladder, 336 
of foreign body, 335-336 
periryetitis and, 704 
sexual perversion and, 335 
signs and symptoms, 336 
treatment, 337 338 
litholapaxy, 947 
urethra, 403, 423. 425 
female, calculus on, 956 
male. 403-404 
fistu/a caused 6y, 406-467 
urinary tract, 884 
vagina, fistula caused by, 342 
urethritis caused by, 633 
vesical ulceration caused by, 701 
Formalin, etenhiation of cystoscopes, 249-250 
gum elastic catheters and bougies, 243 
ureteric catheters, 44, 45 
tablets, for cold sterduation, 241 
Fossa, digits}, 533 
naviculatis, 370, 371 
carcinoma of, 413 
perivesical, 222 

Fouadm, m granuloma venereum, 785 
Bchistosomiasis, 822-833 
Fowweather, F S , and Pyrah, L N , on X ray 
appearances of calculi, 889 
Fracture, acute spinal lesions and. 356 

of ischium, rupture of bladder caused by, 310 
lumbar transverse procetsee complicating 
renal injury, 74, 75 
os pubis, bladder injuries m, 309 
pelvis, bladder injuries in, 309 
gunshot wounds causing, 399 
ruptured urethra in, 394 
14 atsoji Jones plaster spica for, 398 
rami, causuig rupture of bladder, 310 
membrano prostatic urethra, 395 
ribs, complies ting renal inj urj , 72, 74, 75, 76 
skull, micturition and, 348 
spine, renal infection and, 9 
patnologicfll, of bone, hypemepbromatn and, 
116 

Frainum. in hypospadias, 383 
Frank, B T , on adrenal cortical carcinoina, 
131, 132 

Frank technique in diagnosis of teeticufar 
tumours, 568 

Freeman, II IV , on needle m bladder, 33o 
Frei 8 test, 633, 783 787 
Frtro Jacques operation for stone, 882 
Freudenberg s approach to prostate, 506 
Freyw, blind operaljon of, 453—474, 469, 470 
bladder drainage 'il9 
mortality rate, 518 
post prostatcctoraj obstnietion, 473 
reoctionarj hsemoiTliage, 471 
technique, 454 


Frejer.P J^oncompiicationsofprostatcotomj, 

on mortality from htholapnxj , 042 
vesical calculus, 928 
Fteyer a evacuator, 946 
lithotntc, 943 
tube, 362, 367. 368 

in operation for fistula, 343 
Fnedman techmque, in diagnosis of testicular 
tumours, SOS 

Fnedman, H H , and Graj-zcl, D M on 
fibroma of epididjiriis, 575 
Fnedman, S M , Seyle, }l , and on antlrogen 
therapy, 538 

on leiomjoma of epididj-mis 574 
Fripp.A .caaeofpiarliaJampiitationofpenis 384 
Frohlichs syndrome, imperfectly descended 
testicle and. S>I 

Fulgiiration, m urethral growtlja 412 
urethral caruncle, 422 
papilloma 426 
polypi, 423 

Fuller, C J , on heredity m polycystic renal 
disease. 107 

Fuller, F, , of Jvew York, on prostatectomy , 453 
Fullerton, A . on renal aoundt, 80 
on vesical nounds, 315 
Function index, m renal impairment, 36 
Fungi, urethritis caused by , 633 
Fun^ C>, and Jlsrrow, B , on active substanco 
in mole urine, 534 

' 0 ” solution in cystitis, 700 
Caertner, duct of, development of, 13 
Gall bladder, diseases of, cstiologt , 22 
secondary to renal disease, II 
enlarged, percussion for, 3S 
fascia, 1 1 

in relation to right kidney , 5 
tumours of. differential diagnonis, 132 
Gallstones, in unnarv bladder, 33 > 

Ganglion, aortic renal, 7 
semilunar, T 

Ganglioneuroma of suprarenals ISO 
Gangrene of bladder, 08I, 702-703 
artiotogy, 702 
pathology, 702 
prognosis, 703 

sigasand svinptoms, 692, 702-703 
treatment, 703 

tying in of catheter causing 171 
of scrotum, primary idiopathic, 627-628 
secondary, 628 
(estis. 571 

urethritis of tvphoid fever followed bv, 635 
Qanlmcr IIiU, H. et of , on h\-peqila«ia of 
suprarenals, I3J, 132 

Ctardncr, F >. , on congestion qf kidney m 
hydronephrosis, 04 

Oardner. J— , on culturcw m EonQiTlia>a, 874 
Garvin, C H , on prostatitis, 002 
fitui gangrene mfection of perns, fi 2J 
Cask, C K . anil Boas, J 1’ , on liypognvinc 
plexus, 185 

Oastne nicer, cnJargwl prostate cofnr>!ica(c*l 
by. 479 

pltonplmtuna and. 5S 
Oastro intestinal disturluincc, polyuria »*»oci 
ntdl with, 283 

tract, Bvmpfoin* of mo\ ahtc ki Inoy refi mxf 
to, 63 64 
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Gastrostomy, Kader Serin tj-pe for trans i 
plantation of dilated ureter, il5 I 

Gauthier hee Rubritus, Gauthier, and Mmet s ' 
operation i 

Gauze \nseline, m wounds of kidney, 80, 81 
Geirmger urethroscope 278, 374 375, 379 
for carcinoma 414 

Genital eminences, in embryo 381, 382 

organs connections with renal pilaster, II 12 
prolapse, diurnal pollakuria in, 259 
ridge 547 

Genitalia, external, epithelioma of, diagnosis 
from sjphilis, 843 

Genito Urinary ’Manufacturing Company 
machine for fulguration of bladder 
papillomata, 328 

Genito urinary schistosoniiasia See Schisto 
somiasis, genito urinary 
tract, B call infections, diagnosis from 
tuberculosis, 804 

complications of diabetes, 962-963 
functional disorders, urethroscopy for, 375 
tuberculosis of, 789-814 
catheterization 806-807 
clinical manifestations, 803-804 
course, 802-803 
cystoscopy, 805-807 
diagnosis, 804-805 
from schistosomiasis, 818, 820 
post operatne care, 810 811 
prognosis, 803, 811 812 
treatment, 803, 8I0-8I1 
upper, calculous disease of, recurrent, 
020 021 

Oernghty. Rowntreo and. phenol sulphone 
phlhalein test, 29-30 

Oerbor, on hormones and malignancy of testicle, 

Cerlinrdt « feme chloride test, 50 
Oorotn a cyisulo See Perirenal fascia 
Oershom Thompson punch See Thompson 
punch 

OUedini serum test, in hydatid disease, 820 
Gianniizfi, J , on nerie supply of bladder. 228 
Gibson, on lipomntA of testicular disease, 577 
Gibson and Arnold, on glandular enlargement 
and testicular tumour, 666 
Cillicrt, J n , on malignant disease of testicle, 
560, 570 

on mahgtuiui disease of testicle with osseous 
metastascs, lOO 

Gikhrvst, A K , on causes of renal ischaimia, 136 
(Jinihlcs organ of, 534 
Glands, Birihohn s, 201 

Cowncra, 291, 37’, '■)3I-532 
n<lcnocnrcinoma of, 532 
rnlciili in 032 

urethral stricture causing, 636 
carcinomii of, 413 
corigcniinl anomalies, 531 
cs«s 636 


Cl sis. 401, 40 ., 406, 531-532 
ducts of, 370 

hijKitastric nones and, 229 
inf«tioas of, 636-637 
inflammation of, non specific, fi3V-637 
iin thrills complicated hy, 631 
piitholog), '■•31-532 
iih>siolog). '■•31 
surgical anatomy, 531 
tulierrtilous mfection of, 630 


Glands, inguinal, enlargement of, 596 

epithelioma of penis and, 609, 614, 617 
Littre 8, 370 
eysta of, 405 

lymphatic, in relation to ureters, 8 
of Albarran, adenocarcinoma of, 318 
sacral, 429, 430 
Glandular hypospadias, 383 
Gians penis, 371, 372 

cleansing of. at operation, 358 
condyloma of, 412 
corpus spongiosum and, 382 
development of, 291 
formation of. 381 
prepuce adherent to, 291 
Gleet, 646-641 

urethral cysts and, 404 
tumours, 412 
Globus major, 533 
nutior, 533 

Glomerular blood pressure, 24 
adrenaline and, 26 27 
autonomic nerie supply, 26 
capillaries 24 
epithelium, 24 
filtration, creatinine and, 31 
discovery of, 24 

of plasma less its colloids 24-25 
rate, 25, 26 
urea excreted by, 25 
Glomerulonephritis diffuse, 139 
Glomerulus(i], 23, 24 
afferent vessels of, 24 
alternating activity , 26-27 
blood flow, 26-27 
dimimshed number of, effects, 30 
during diuresis, 27 
' in hydronephrosis, 85 

normal renal function, 28 
I polycystic disease of kidney, 106 

I renal injuries, 73 

I solitary cysts of kidney, 103 

phenol sulphone phthalein filtered by, 29 
urea in blood passing through, 32 
Glucose, isotonic, m prostfttic enlargement, 449, 
450 

ro absorption in kidney, 25 
tolerance teat, in genito unnnry surgery, 959 
indications for, 50 

Glycosuria, adrenal medullary tumours and, 
131 

cause of, 959 
in enlarged prostate, 459 

genito urmary surgery treatment, 959-964 
non diabetic, 9 d 9 
pollakiuna m. 260 
polyuria of, 283 

prostatectomy complicated by, 475 
treatment, 9 "'3-954 
unne m, 49 

Godlee, R J , on abdominal surface markings, 4 
Goldblatt. H , on hypertension, 136 
Golf hole orifice, m vesical tuberculosis, 802 
Golt*. F , on removal of cerebral hemispheres, 
234 

on transverse lesion of spinal cord, 230 
Gomeno! oil, in cystitis, 698, 700 

in inflammatory urethral stricture, 647 
Gonadotropic hormone, 534-577 

tlierflpy, in imperfectly descendeil testicle. 
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in: 

Gona<lotropic liormone, in urinury incontinence 
nwocmtcd with infantile genitala, 

malispiancj follow inR, 

Gonococcal epului) mitia Set "Epididymitw 
^onococcfl} 

iircthriti« See Urothntis, gonococcal 
Gonococcus, S.IS 

culture technique, 874 
incubation, 8 iS 

sulphonnmide resistant, 8C4, 88$ 

Vitality, 818 
Gonoirhcrn, S»S-8S1 
tfiTivAr, ST-S'-^'S, 

diet and drinks, 883, 867 
impotions, 807 
treatment, 803 

St Thomas a Hospital, 80fl_8(j7 
adhesion* in S80 

balanitis and bolanoposlhitia U 863 
Bartholinitis in, 878 
cervicitis in, 870 
chrome, 860, 861 
treatment, 867-868 
complement fixation test for. 87j-87fi 
eomnhcations, in male, treatnn,nt. 8CS-87-1 
conaylomafa acuminata m, 8>8 870 
congenital urethral atricluro and, 330 
Cowperitis and, 637, 870 
evstitia in. CS4, 687, 873, 878 
diagnosis, 860-862 
from cvRtitis, 694 
gleet, 041 

non specific urethritis. 63i 
endometritis in, 873 
epididymitis in 872-873 
examination of prostate and seminal vesicles 
in 860-861 

foreign bo<hes in urethra to prevent dis 
charge, 403 

hurricane type of testicular neoplasm and, 
S64. 667 

hypospadias and, 3SS, 330 
inccnicifis 879 
female, 876 881 
male, 859. 803, 868-871 
irrigating solutions, 863-804 
ludnev infection in, 708 
meto-static complientiona in, 8 b8 
ovaritis in. 8S0 
penicillin in, 864-866 
neritonitis in, 880 

periurethral absceas in, 869 8'ip 877 
proctitis In 873-874 
prophjlasia 859 
prostatitis in, 666, 871 
pjelitLs and pjelonephntis in, 573 
retention of urine in, 264 
salpingitis in, 879-880 
seminal vesiculitis and, 664 
smears in 874 
strictures in 862, 877 

subacute, 860 
treatment, 867 
Tvsonitis and, 860 
sulpWnamides in. 865-867 
tests of cure, 874-876 
treatment, 862-869, 880-881 
urethral cysts and, 404 
fistula in, 407 
stricture in, 638 


Gonorrhoea, urethriti* in, 54, 629 
Urethroscopic appearances, 861 862 
unne m, 861 
vocowies for, 862 
vaginitis and vulvitis m, 878 
vesieuhtis m S7I-872 

Gordon. J , and McLeod, J W oxidase 
reaction in gonorrhcea 874 
Gordon Taylor, G , case of fibro adenoma 112 
hyperwephroma, 114 
leiomyoma of epididymis 574 
periorchitis prohfera 577 
renal carcinoma and stone. 897 
on renal injuries 179 
tumour, 123 
war wounds, 78 
wounds of bladder 313 315 
and Ommaney Davis, C , on adenoma of 
epididymis, 575 

and Till, A 8 , on testicular tumours 561, 
562, 565. 566 567, 569, 572 
Gosaelt retractor, 359, 360 

surgical treatment of malignant disease of 
testicle, 572 

Gout, balanitis and urethritis in, 635 
Gouty tophi vliagnosia from chrome eaverno 
sitis. 624 

Grace, A B . Hake, G , and Shaffer, S( F , on 
lymphogranuloruft inguinale 787 
and Suskind. F H on lyraphogranuloma 
inguinale, 187 

Grafts, in sepsis of genitalia. 622 
Granuloma gemto inguinale See Granuloma 
venereum 

logvunafe Set Granuloma venereum 
ulcerating See Granuloma ulcerating 
venereum, wtiology, 784-785 
complications, 78S 
definition, 784 
diagnosis, 785 
from syphilis, 842 
of covennga of perns 623 
scrotum, 626 
symptomatology, 785 
treatment, 785 

Crasser, C H , and Heuser, H , on rupture of 
bladder. 309 

Craves, R C , and Lawrence, K B , on simul 
taneous testicular tumours, 562 
Grawita'a tumour of the kidney, 113 
Gray, II , on bladder and rectum, 237 
Gray, St G B D , injection technique for 
varicocele, 588 

Grayiel, D 51 , Friedman H H , and, on 
fibroma of epididymis, 575 
on leiomvoma of epididymis 574 
Greenberg, B E , on symptoms of solitary cyst 
of kidney, 104 

Greenfield. J O . e! at on hyperplasia of 
euprarenals, 130 131 

Gre^wald, H 31 , and Kresky, P J , on 
perinephric abscesses m children 
under one year, 749 

Gregoire, R , surgical treatment of disease of 
testicle, 572 

GreviHius A , on simultaneous testicular 
tumours. 562 

Gnfifitha. J , on posterior urethra 227 
Gngorev, P S . on cultiv ation of ^ pallida, 83t 
Groasmann, 55 , on deficiency disease and 
hthiasis, 028 
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Grurabach, A , Hegghn, R , and, on positive 
serum reaction, 835 
Guaiac test, 50 
Gubemaculum, 547 

Gum elastic catheter See Catheter, gum 
elastic 

Gummata, diagnosis from cavemositis, 624 
Gunshot wounds of kidney, 78-80 
Gupta, G AI See Ransome, G A , et ol 
Guthrie s bar, 508 

urethral injuries and, 398 
Gutierrez, R , on primary adenocarcinoma of 
Cowper a glands, 532 

Gutman, A B , and Gutman, E B , on acid 
phosphatase in cancer of prostate, 
523 

Gutlerbock, on uijunea to kidney, 72 
complications of, 75 

Guyon, J F , on reflexes of micturition, 232 
Guy's Hospital aberrant bloodvessels, in- 
cidence of, at, 22 

ectopic gestation in absence of vagina at, 
384 38a 

false solitary kidney senes, 17 
kidney displacement, incidence of, at, 
14-15 

kidneys joined in parallel, incidence of, at, 

21 

researcli on etiology of Bright’s dLsease, 9 
piU, OS diuretic, 25 

Gymnastics as cause of renal injury, 72 
Gynecomasty, testicular, 567 
tumours and, 564, 567 

Hematocele, 584 
etiology, 584 
complications, 584 
diagnosis, 534 
infected, C76 
of spermatic cord, 580 
pathology, 584 
treatment, 584 
urethral ruptures and, 392 
Hematoma, ruptures of penile urethra and. 
30% 

Hematonephrosis, papillomata causing, 90 
Hematuria, 49, 50, 52-54 
nssocmtetl with actinomycosis, 830 
aiipnomata, 1J2 
aneurysm of renal artery, 70 
angiomata, 112 
orteriosclcrosis, 52 

ascending infection of kidney, 723, 726 
blows in Join, 73 

carcinoma of bladder, 322-323, 320 
caruncle of urethro, 422 
cyslUii, 63, C84 

embryonic adcnocarcmama, 116 118 
enlarged prostate, 110, 439, 442 
gonococcal urethniis, 53 
hrmatogenous renal infection of child 
hood, 720 
hjdrocalyeosis, 84 
hydronephrosis, 90 
hj jK-mephrotna, lU 
nephralgia, 140 
oxalate crystals, 51 
oxalunu, 57 

papilloma of renal pelvis, 123 
{Kilycystic dLseasu of kidnevs, 109 
prostatitis. 057 ^ 


Haimatima, associated with renal calculus, 903 
crush injuries, 81 
growth. 116, 118, 119, 122, 123 
infection, 710 
injuries, 73, 74, 75, 77 
war wounds, 80 
rupture of penile urethra, 393 
schistosomiasis, 51-52, 54 
solitary cyst of kidney, 104 
tumour of bladder, 253 
ureteric calculus, 905 
tumours, 128 
unnary tuberculosis, 804 
calculi and, 52, 53, 903, 933 
causes, 52 54 
iodides, 255 
cystoscopy, 43, 128 
diagnosis from hsmoglobinurm, 52 
essential, 54, 135, 141-143 
astiology, 141. 143, 167 
clot colic, 142, 143 
diagnosis, 143 
glomerulonephritis in, 139 
of pregnancy, 167 
Papm 8 operation, 136 
pathology, 141, 142 
prognosis, 143 
sex incidence, 141 
symptoms and signs, Ul, 143 
treatment, 143 
venous congestion, 141, 142 
false, 52 

from minute foci, 54 

nuctuntion and, 53-54 

movable kidney and, 61, 63 

origin of, 53-54 

painful, S3 

painless, 54 

P.S P test and, 29 

renal, ascending pyelography followed by, 47 
cystoscopy, 43 
diagnosis, 42 
non medical, 46 
painless, 46 

retention of urine and, 231 
symptomless, 52, S3 

bladder papillomata causing, 320 
terromal, 52, 53, 239 
treatment, 449-450 
urethral bleeding and, 53 
Haematunc nephritis Set HKinatuna, essential. 
H«mog!obm, in urine, 50 
Hwmoglobinuna, 62 
bums and, 52 
crush injuries and, 52 
differential diagnosis, 52 
treatment, 52 

H»nioperitoneum, m air raid casualty, 81 
in kidney injuries, 77 
HtemophiJu# ducreyi, 782 
Haimoirhage, anuria caused by, 287 
dehydration from, 285 
following instrumentation, 412 
urinary operations, 193, 195, 200 
Haimorrhagie cysts See Cvsts. hsemorrhagic. 

pyelitis See Pyelitis, hasmorrhagic 
ilaimorrhoids, cystitis following carbolic acid 
injection of, 679 

difficult micturition causing, 202 
painful micturition caused by, 227 
urethral stricture and, G42 
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Hi“mo9pcrji}in, in spfni/ial vowulitts, 6<5» 
Ha-moKlftt, ^\ lUon tlintherm%. 477 

Kfpmothernpj , m cpididj-nutu, 1170 
llngtHlorn ne^iUf^, m plastic oiwrarimia on 
I'OtMS. 101 

IlaJpert'sca^o of lymphangioma nndlcuwnjoaia 

of epulKl^Tnis, 575 

Hamburger, C , Bang, F , anti Kiclscn, J , 
on Jiomionpa and mabgnancy of 
testicle, SCiH 

Kambiirger e clasaificntion of testicular 
tumours, SOS 

Hamilton Irymg rccciycr, 367 
Hamilton Russell technique See Ruasell, 
R. Hamilton, tecliniqiie 
Hammnrsten, G , dietetic expentnents and 
eniciih, S!)f>-S9I 

Handley, R S , and Crawford, T, on pol> 
orchidism and testicular tumour, 
5Ci 

Hanlej, H , on If toU pjehtis in vromen of 
child bearing age. 7-8 
on cause of pyelitis in yyomen, 713 
pjelitis and uretlirotrigonitis. 7ll 
Harhnts^ on cy^ts of Con per s plarwh, 531 
Hams, II , colour atamlam, 36 
prostatoctomj , 401, 471 
danger of fistula. 34S 
with closure of bladder, 510 

short conynlescenee follooiog, 517 
Hams. S, H , on renal aympathetico tonus 140 
and Ham*, R G S , on kidney, 137 
Harrison, C V , notes on examination of 
specimens of semen, 544-545 
Ifarrison, J. I[ . and Railej .0 T , on large 
renal tumours lj3 
Harrison on nephritis, 135 
Ifarrison's orvration for urethral slnotwre, 551 
Harrow, B , runk, C , and on octiyeaubstaneo 
in malo urine, 534 

Hartmann, H , nod Lecfrne, P , on tuberculous 
infection of Cowper s glands 636 
Haw {-sfey, L tf , on malignanc renal tumours, 
113 

Head, H , and Riddoeli, G , on infecliona and 
spinal cord lesions, 345 
on transection of spinal cord, 231 
ifeanej.J* S Kretschmer, H L 

Heart, bxpertrophy of. in polycystic disease of 
kidney, 100 

Hegglin, R , and Gnimbach. A , cm positive 
serum reaction, 833 

Heidenham's theory of renal function, 24 
Hcidricb L . Fels. F , and Alathias E . on 
gynfficomasty and tumours of 
testicle, 507 

Heller, yaa aberrans of, 534 
Hellstrom, J , on staphylococcal sfone, 884, S96 
on “ stone naye ' in Sweden, 891 
Helmholz, H F , infection of kidney, 710 712 
713 

and Field, R S , on abacterial pyuria 739 
Heminephreclomj , for double kidney, 174 
Henke, F , and Lubarsch O , on serondaiy 
malignant disease of epididymis, 
57o 

Ilenle, loop of, 23 

Hennessey, R A , on sex incidence of leuco 
plakia. 777 

Heparin, in pulmonary embolism and throm 
bosis. 473 


Hepatitis infective, arsphenamine and, 849 
Heplcr, \ B , on solitary cysts of kidney 103, 

Hejjp, Entuisleand, on histological elanges m 
pUiitary m testicular gynaicomasty, 

Herbst, R , and Vynalek, 5V J on X ray 
diagnosis of solitary cyst of kidney, 

Hernia, difficult micturition causing, 262 
femoral cystocele and, 304 
irnperfectlydesccnded testicle and 548-550 
iQcisional, folloyving transplantation of ureter 
217 

inguinal, cystocele and 304 
spermatic cord m prevention of, 580 
transplantation of ureter and, 217 
interstitial diagnosis from malignant ectopic 
tcaticle, 571 

imperfectly descended testicle and, S5f> 
of bladder, 304 306 
sitiology, 304 

anatomical varieties, 304 305 
diagnos « 30o-306 
ectraperitoncal. 305 
inimpentoneaJ 30s 
paraperitoneal. 305 
symptoms, 305 

operatiyo treatment, bladder injuriea during, 
port operative, 145 

strangulated diagnosis from tivisted testicle 


preputialis €05 
progenitalis, 032 
zoster, of penis, 622 

Herrcff, 5V E , on efffect of penicillin on 
sulpbonamide resistant gonococci, 
864 

Uerrotd, R. D, on gonococci resistant to 
sulpbanilarnide, 866 
Herter, C A , on oxaluria, 886 
Hertrog, A j and Stang H M , on ureteric 
tumours, 126 

Herxheinier reaction, penicillin causing, 853 
Hesser, F H , Langworthy, O R , and, on 
removal of motor cortex, 234 
Jleuser, H , Crasser, C H , and on rupture of 
bladder 309 

Ilewmine, action of, 76o, 766 
as urinary antiseptic, 447 
dosage, 765 
fluid intake with, 764 
in nervous disorders of micturition 331 
promotion of acidity of urine, 461, 469 
prostatectomy, 481 
urinary mfection prophylaxis, 773 
H^, H ft ilson. diathermy h^mostat, 477 
prostatectomy, 477-481, 514, 516 51“ 
aRer treatment, 481 
amesthelic for, 478 
blo^ pressure and. 47S 
pro operatiye treatment, 478 
resulta, 481 

abort convalescence following. 517 
techmque, 478-480 

H^raann, A , on urefhro trigomtis 688 
Hevmaim, Br , on inclusion blennorrhfca 630 
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Higgmson syringe for suction dramage of 
bladder, 368 

Hillman and Employers’ Hospital, Bimnng 
ham, Alabama, incidence of renal 
mjuries at, IS 

Hilum, of horseshoe kidney, 19 
of kidney, 5, 7 8 

abnormal position, 10 
at operation, 154 

blood vessels, in h} dronephroais, 85 
contents, 7 
development of, 14 
ectopic adrenal in, 22 
in hydronephrosis, 85, 89 
injured by muscular violence, 72 
injuries to, 78 
joined in parallel, 21 
posterior lip and kidney function, 7 
renal artery and, 24 
second kidney in, 17 
spleen m, 8 
movable kidney, 63 

HKvnuj.n, F , on dwrsion. of aperraatie artery, 
635 

on genital and renal tnberculQsva, 795, 798 
malignant growths of urethra, 412 
testicular turnouts, 5(30, 569 
and Leo Brown, R K , on re absorption m 
hydronephrosis, 94 
Hippocrates, on calculi, 882 
Hippuric acid, formation of by renal tubules, 25 
Hiraoh, C S , on tolerance to urethral calculus, 
953 

Hirsutism, adrenal tumours and, 113 
Hofbauer, J , on ureter during pregnancy, 166 
Hoffmann, E , and Schaudinn, F , on discovery 
of S pallida, 833 

Hoggo, A , on a Cowper like gland on urethral 
bulb, 531 

Holmes, Q , on adrenal tumour, 132 

on micturition following severance of spinal 
cord, 340 

Hormone, anti diuretic, 25 
chorionic, in testicular malignancy, 568 
gonadotropic, 534 535 
HI urinary incontinence associated with 
infantile genitals, 281 

hypophyseal, in testicular malignancy, 668 
in of prostate, 523, 524-525 

enlarged prostate, 435 
imperfectly descended testicle, 552-653. 
572 

Korso kicks renal injury caused by, 73 
Horseshoe kidney, 18-21, 174 

congenital skeletal deformities associated 
with, 19 

fibrous tissue and, 18 
hilum of, 19 

hydronephroses, 18, 87, 100 
incidence, 18 

of gemto urinary defects associated 
with, 19 

isthmus fts third part of. 19 
mnhgnnnt growths in 123 
pcUis, 10-21 
position of. 18-19 
ureters in, 87 
prognosis, 18 
p>elQgrama, 18, 19, 20 
sex incidence, 18 

unilateral composite renal mass and 21 
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Hosford, J P , on angioma of epididymis, 
.575 

Hotchkiss, It S I JiIacI>eod, J , and, on 
effect of heat on spermatogenesis, 
535 

on sperm count and infertility, 540 

Hryntschak, T , and Sgalitzer, M , on shape of 
bladder, 224 

Huffman, L F , on interstitial cell tumours of 
testicle, 664 

Huggins, C , ct cl , on androgen and cancer of 
prostate, 523 

Huhner, M , on investigation of sterility in 
male, 540 

Huhner's test for sterility, 541 

Hunner’s stricture, 183-184 
diagnosis, 184 
histological changes in, 183 
pathology, 183 
symptoms, 183 
treatment. 184 

Hunt and Budds’ case of libido returning after 
orchidectonvy, 564 

Hunter, A W , on ureteric resection for 
carcinoma, 129 

Hunter, J , experiments on normal prostate, 
452-453 
on castration, 522 
catheter in situ, 389 
spermatic fluid, 529 

Hutchison, R G , on bladder carcinoma, 33V 
on medullary tumours, 130 

Hydatid cysts Su Cysts, hydatid 
disease, of gemto urinary system, distribu* 
tion, 824 

of retrovesical space. 8S8 
renal, 824-628 
etiology, 624 
diagnosis, 624, 826 
pathology. 824, 825, 826 
proenosis, 826 
pyeTogram, 827 
symptoms, 824 
treatment, 626-828 
of Morgagni, 634 
diagnosis, 585 

strangulation of hydrocele and, 676 
torsion of, 685 
treatment, 585 
Hydrocalycosts, 84 
cause of, 727 

renal calculi complicating, 894 
IlydrocBlyx, 104 

Hydrocele, bilateral calcification of sacs, 681 
bilocular, 679, 683 
congenital, 579, 583 

diagnosis from hernia complicating im- 
perfectly descended testicle 550 
diathermy, 582 
epidemic, 675 
excision of sac for, 682 
fluid, 580 

idiopathic vaginal, 680-583 
ui elephantiasis of scrotum, 594 
epididymitis, 609 
orchitis, 972 
infantile. 679, 683 
injection of, 582 
interstitial, 679, 583 
of cord, .579, 683. 589 
hernial sac, 579 
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l[\ilrocolo, of coni, mrcctno origm, b7V67C 
course, sipiis ftnil symptoms, 671 
<hngTiosi«, 076 
treatment, 070 
orchi<icc{ofnj for, 58.’ 
post operative care, 5S3 
secondary ;:nnprenp, G28 
sjTnplornatic, 580 
tappinj! of, 181 
treatment, 58I-7S7 
taetna), 'iTD 
varieties of, 570 
with imperfect descent, 179 
llvxlroc^Je cn liewac, 579 
Hjdrogen jxroxnle, m cystitis 697 
Hj-clroncpliroscs, 74, 7>, 8i~10’ 
alierrant teasels and, 9I-9J 
accjuiresl, 87-91 
letioloRv, 63, 8V0’ 
nfter treatment, IS4 

anastomosis l>et»een petvis on<! ureter. 102 
anuna and, 97, Js” 

assorialeil willi con^cnitnj abnormalilies 
outside urinary tract, 86 
congenital malformation of kidnej. 100 
imperforate ami*. 86 
nefihridsm. NO. 141 
spina lidida, 86 
tiMeric stricture, 182, 183 
liilaterat, 81 

liorscshoe kidney and. 87 
lilooil urea elearance te«f, 33 
Mood ipsdcl* obsertioting ureter in, 99-100 
IkhscI, Inrjm, ilisptaced in 85 
rnletih and, 81. *i0, 07, 898 
earemoma of liladilcr and. 323 
elosmi, 03 
eongenitaf, 81-S7 
coijrne and complications, 97 
dcnnition, 82 I 

diagnosis. 38, 97-08, 732 | 

mdnzo carmine in. 41 
ddatod pelvis in, 98 

division anil reimplantation of ureter into 
renid pelvis, 101-163 
of blootl vessels obstructing ureter in. 109 
iloiible ureter witli, I7o 
evacuation of, 156 

Mpem/nentfl] mobility ofkidnev and, 90 
hbrosw in, 81 
fluid in. 81 
fiieroatiiriB in 53, 96 
lieretJitary factor, 85 
implantation of ureter followeil bv, 310 
in pregnancy, ICO, 167, 741 
premature cbildren, 81 
solitary kidney, 07 
incidence, 99 
infection and, 97, 98 
inflammation and 90, 94 
intermittent, 93 94 

intravenous urography, 82, SS, 07-98, 726 
latent, 9(5 
left, 90. 92 

nvegaloureter end, 183, 186 
microscopical examination, 84-85 
micfunfion in, 96 
movable kidnej, end, 61, 65 90 
muscular hypertrophy in 83 
nephrectomy. 91. 99 100, 138, 277 
partial, 102 

63 


Hydronephrosis, nephrojiexj , 01 WO 
nephrostomy, 99, lOO-JdJ ' 
nomenclature, 93 
oliguna, 96 
open 93 
pmn in, 90, 96 
patbologicfl! anafomy, 82 8.7 
physiology, 93-95 
pelvic. S2-S3 

intravenous urogram, 82 
pfo-stic operations S9 
pollakiuiia in 261 
polvaini, 96 
post mortem, 91 
prognosis, 98 
pus in unno in, 281 
pyelitis and, SS 
pyelography, 97-98, 99, 101 
re absorption in, 94 96 
renal artery in 90 
injury complicated by, 77 
fveha^inia caused by, 136 
peJtjf, SS-3J, 9} 
substance m, 83 84 
right, 92, 93 
rupture of, 97. 08 
sclorosts causing 91 
*ex meiderec, 98 
simpls treatment, 99 100 
symptoms end signs, 96 
trauma causing rupture of, 97 
treatment, 98-102 
operative, 100-102 
tuberculosis and, 800 
ureter m. 83 

ureieropclvic anastomosis for, 201 
junction m. 94 101 
urinary tract congenital abnormalities fol 
lo^ed by, 80 
urine in 93 97 
weight loss and, 07 
Hydrotherapv for priapism, 801 
Hydroureter, after removal of feetus, 187 
double ureter with, 171 
I of pregnancy, 160-167 
pathology, 167 
treatment, 167 
[ X ray diagnosis, 186 
I Hyman H T See Leifer, 1\ , et al 
Hyman and Edetman on blood borne infection 
of kidney, 710 

Hypergtyc«mia Citshings basophil adenoma 
aesoemted with, 132 
Hypernephroma, at operation, I60 
calcified. 39 

eversion of loner ribs associated with, 38 
See also Renal patenchyraa hypernephromt 
Hypernqihroinatous lymph gland 39 
Hypetparathyroidiam. renal ealcuh and. 889 
Hyperpiesta. m polycystic disease of ladnevs, 
106 

Hypertension, extra renal, 136 
m essential hsmotviria 141 

polycystic disease of kidney, 106 
nature of, 136 

nephrectomy, results of, 13S 
gATOxysma). 131, 132 
renal aspects. 136-138 
urological investigation, 136 
Hypv^astno artery, 222, 225 
Ri children, 215 
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Hypogastric nerves, division of, 228, 230 
'’automatic micturition and, 231 
in dogs, 229 
functions of, 229 
micturition and 229 

relationship with ureteric ner\e, 163 lo4 
stimulation of cut ends., 228 
neurectomj. 164 
pam, in rupture of bladder, 308 
plexus, 185, 220 
wounds, 31 1 


Hypophyseal hormone, in testicular mahg 
nancy, 568 

Hypoplasia of bladder, 291 
Hypospadias, 382-391 
fetiologj , 291 

artificial penneo scrota! in urethral stricture, 


655 


cases of indi\ idual importance, 384 
racial importance, 384 381 
classification, 383 
concealed 383, 391 
coronal, 383 
corporeal, 383 
dysuria caused by, 384 
glandular, 383 
gonorrhsa and, 38% 390 
incontinence of urine and, 372 
instrumentation and, 386 
nephritis and, 384 
opcrativo measures, 388 390 
peno scrotal, 383 
perineal, 384 
post coronal 383 
procreation and, 383 385 
Bcrotal, 383 

wlVierent poms and, 600 
treatment, 384 390 
undescended testicle and, 550 
Hysterectomy, bladder injuries during, 313 
cystitis following, 678 
fistula following, 342, 343 
Hysteria, anuria in, 280 
incontinence of urine with. 266, 268, 272 
polyuria associated with, 283 
retention of urine in, 2G4 


Incapraro, G , on spermatocele, 584 
Iliac arteries, aberrant blood sessels and, 22 
at iirotcnc operations, 190, 192, I93 
in pregnanej , 167 

relation to ureter, 164 
crest, 2 

downward displacement of kidney and, 

fn?tnl kidney in relation to, 13-14 
m operatioas, 2, 145 

relation to external oblique muscle, 2 
Intissimiis ilorsi, 2 

fossa, (low nw nnl displacement of kidney and, 

incision, for approach to iliac ureter, 191 
mesocolon in relation to left ureter 8 
ureter, 8 

spine, anterior superior, nna-sthesia m front 
of. followinE nerso injury 147 
\pias, iiitirnal, 227. 220 
lesscis, determination of course, 4 
ureterogram, 105 

Ilmeus muscle, in relation to kidney, 0, 9 


IIio hypogastric nerve, 148, 150 
at renal operations, 147 
in relation to kidney, 6 

Ilio inguinal nerve, 148 

m relation to kidney, C 

Hiopelvic approach, in ureteric operations, 
194 195 

Ilium, abscess in region of, 9 

Illingworth, C F. \V , case of epithelioma of 
serotum, 596 

Hljess, Prof, cose of diverticulum of bladder, 
301 

Imbert, L , classification of urethral carcinoma, 
413 

Imperforate anus, hydronephrosis associated 
with, 86 

Impetigo, enuresis associated with, 269 

Impotence, congenital defects associated with, 
treatment, 210 

cysts of xerumontanum and, 406 
in atony of prostate, 433, 434, 537 
male, 537 539 
causes, 537 
classification, 537 
treatment, 537-538 
investigation of, 540 541 
Irritative, S37 

of traumatic origin, operation for, 538 639 
partial, 537 

perineal prostatectomy causing. 619 
phosphatuna and, 58 
treatment, 537 538, 541 
urethral polypi causing, 412 

Incontinence, essential See Enuresis, essential 
stress 267 
urinary, 266-282 
aetiology, 266-267 

associated with adherent foreskin, 270 271 
balanitis, 270 

calculous disease of bladder, 933-034 

cystitis, 268, 692 

epilepsy, 268, 272 

hypospadias, 272 

hysteria, 268, 272 

inflammation of bladder neck, 270, 272 
cervix uten, 267, 270 
clitoris, 27G-271 
posterior urethra, 275-276 
phimosis, 272 
prolapse of bladder, 306 
prostatic calculus, 528 
enlargement, 441 
obstruction, 268 
psychiatric abnormalities, 272 
renal tuberculosis, 268 
spina bifida occulta, 269,’ 282 
tabes, 349 

urethral stricture, 207-268, 642 
urethritis, 272 
vesical carcinoma, 323 
vesico vaginal fistula, 343 
vulvitis, 269, 270 
cerebral stimuli, 272, 277 
classification of causes, 266 
definition, 266 

destruction of sphincter and, 228 
diagnosis. 267, 277-278 
diurnal, 267, 268 
false, diagnosis from true, 267 
gunshot wounds of skull causing, 234 
meats. 229. 277-278 
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Incontinence, urjnar3 . in c)ii)d}ioo<i J6S-2S2 
aetiology, 269 272 
belladonna for, 281-332 
bladder muscle stimiation, 2i2 
catheterization, 282 
course, 269 
ephedrme for, 282 
fluid intake restriction, 281 
gonadotrophic hormone for, 281 
injections for, 282 
psychic influences, 269 
threadnoims associated mtli, 282 
treatment, general measures, 2S1 282 
tjTies, 269 272 
cireumei’sed children, 27{>-27I 
elderly men, 268 

highly excitable children, 272 277 
infanta, 266 

routine m\eatigatton and ectopic 
ureteric orifice, 175 
spinal cases, 267 
kidney derangement in, 277 
nen e damage and miiaeJe fibrosis causing, 
371-372 

nocturnal, 265 267 
pathogenesis, 272 277 
pelvio operation followed by, 267 
prostatectomr followed by. MO 
pudie nerve amston and, 228 
spa waters for. 281 
straining movements causing, 227 
treatment, 278-282. 352 
true, diamosis from false, 267 
urethral flstiilse and, 425 
injuries and, 420 
with overflow, 266 267 
Indigestion, m hydronephrosis, 97 
Indigo carmine, by intramuscular route, 30 
excretion of, by kidney, 35 
m diagnosis of fistula, 343 
renal tuberculosis, 43 
test, 30 

advantages of, 36-37 
Harris's colour standard in, 36 
in renal growths 119 
injuries, 77 

poJjojstic disease, IJp 
technique, 30 
sanations, 30 

uretenc effluxes after injection of, 43 
> alue of pre nephrectomy efflux, 43 
Infantilism, polycystic renal disease nssociated 
with, 106 

Inferior capsular artery, 7 
Inflammation, congestion of kidney and, 94 
mode of spread 10, 11. 12 
processes of mistaken for fascia, JO 
Influenza, urethritis in, 03 j 
I nguinal glands, enlargement of, 596 

epithelioma of penis and, fiOO, 614, 617 
hernia, cystoeelo and. 304 

epermstic coni in prevention of, 7S0 
Insemination, artificial Ste \rtifieial in 
Beminafion 

Instrumentation, in inv esfigstiim of renal 
function, 730 

prevention of unnnry fever foHovring. “79- 
760 

See aUo Catheterization 
Instruments, sforiliration of, metboiK “41 
stenhzer. 241, 243 


Insulin, for surgical dmbetici., 960 062 
Inteceostal arteries, lower, in relation to kidnej 

Internal arcuate ligament. Ns 
oblique miLscle, 3, 151 

at renal operations, 146 147, Us jiq 
161 ’ 
Interstitial hernia, diagnosis from malignant 
ertopie testicle, 571 
Interuretenc bar 224 

as landmark in cj 6to»copj , 254 
difficult micturition causid bj, 263 
fistulous opening behind 344 
in enlarged prostate 440 
irigona! folds and 292 
Intervertebral discs, of lumbar vertebri', 1 
Intcstinets), operative involvement 1 >!) ’ 
parasites of, enuresis ssaocmlei] with 
Totcstino vesical fistuli 344 347 
actinomvxotic, 345 
amcebic 345 
classification. 345 
eolostomv for 347 
eongemtal, 345 
oihmococcal. 345 
inflainmator> 345 
malignant, 345 346 
patholog}. 34 > 
prognosis 340 
symptoms 346 
sypliditic, 34 > 
traumatic, 347 340 
treatment, 346-347 
tuberculous. 343, 346 
Intra abdominol tumour, svmptom, 104 
Intfaperitoneal hamorrhage, in kidnc} injunce, 
77 

•njury, 60 

rupture of hv droneplirosjs, 97 
Intravenous saline, diurenis prodiictsi b>, 27 
Intravesical collar, 477 

Iodides, eontramdicfttcii in instrumental cjsto* 
graphj, 255 

with mercurial solutions. 2 >3 
Iodine, in excretion urogrnphv. 31 
in renal aclinomjcosis, 632 
syphilis, 8>3 

loilobisnvuthate of quinine, 8’><) 
iodoform powder, m chancroid, 784 
lodox}!. estimation of, in blooil 30 
m excretion iirogmpliv, 31, 30 
IrradMlion therapy, in enneer of j ro»ta(c, 

Irv ing s iiox, 5 1 8 

Irwui, W K, instrunveiitid pjclograrn of 
polvcystic liisense of kidnev , 108 
teeJuJiqijo oj nepJiropexj. 67-08 
Irwins mortality rate for ptxwtftlrctomj, 518 
Iwchioiectal space, fnttv tissue in, 1 1-I2 
In relation to fiiK ml laj er. 9 
Ischium fractiiro of, cxtriijicritoncnl rupture of 
W Klder causing 310 
Isliii, 24 Mijagrtwa. 7 
Isotonic saline, 2 > 

Ito Reenslicrnn lest, 783 

JafKiulav'aojieratmn for hldroccl,*, 5S2 5s3 
Jackson F 11 See llnndtc, H , el ol 
Jack stone cnlnilus 892 

Jarol» Arthur, case of rnliiplicatinn of Jwhis, 
rwi 
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Jacobs, Arthur, on radium treatment for carer 
noma of bladder, 329 333 
Jacques catheter, 240 

Jahnel, F , on positive gerum reaction, 835 
Janet, J , on diagnosis of urethral infections, 
635 

on prostatie massage as cause of epididy 
mitts, 632 

Janet method of irrigatmg urethral canal, 667 
Jansch Herxheimer reaction 849 
Jarman, \\ D , and Scott, \\ V, , on avertin 
anaesthesia, 183 

.Tarrett, E , Jayne, H , and, on malignant 
disease of teotielo simulating acute 
abdomen, 566 

Jaundice, arsphenamme compoimds causing, 
848-849 
m newborn, 52 
mov able kidney causing, C>4 
Jajnc H, and Jarrett, E, on malignant 
disease of testicle simulating acute 
abdomen, 666 

Jejunum, in relation to left kidney, 5 
Jenkins, R H , Van Wagenen, G , and, on 
ureters on preroancy, 167 
Johnson, F P ,oivcyatsofCowpei’8 glands. 531 
Joll, C A , and Simpson, S L , on adrenal 
carcinoma, 132 

Jolley, Neal and, on fibro myxo lipoma of 
spermatic cord, 589 

Joly, J S , case of horseshoe ludney, 20 

three vesical calculi impacted in post 
prostatie pouch, 031 

cystoscopio views in calculous disease of 
bladder. 935-936 

on danger of leakage of urine, 188 
enlarged prostate, 438 
giant stones, 693 
ureteric tumours, 126 
JoU'a bladder retractor, 301 
electric sterilizer for ureteric catheters, 45 
urethroscope, 417 

Joses, on sulphathmzole in gonorrhoea, 859 
Joslin, E P , on genito unnary complications 
of diabetes, 962 
on surgical diabetics, 959-960 
Judd, E S , on foreign body in bladder, 335 
Judd e operation of prostatectomy, 454 


Kahn test, 835 

Kasarnowsky, G , on disruption of stones, 
932 

Kttst, C C , and Kolmer, J A , on cultivation 
of S pallida, 834 
Kastle Meyer reagent, 50 
Kntzen 8 case of secondary malignant disease 
of epididymis, 575 

Kcllog. U A , on mtestino vesical fistula, 345 
Kelly, R. L , and Dibble, J H , case of renal 
calculi, 893 

Kepler, E J , on adrenal carcinomata, 132 
(t al , on adrenal tumour, 1S2 
Keratosis, glnns and prepuce in, 620 
Kessler, E E , on adenoma, 112 

on renal tumours, 123 

Key, E. on torsion of malignant growth of 
abdominal testicle, 571 
Ke>es, G , on iirinarj tuberculosis, 811 
Khnrophon, 849 

Kidd. F , on malignant dermatitis of penis and 
scrotum, 623 


Kidd, F , on pressure on ejaculatory ducts lead 
ing to occlusion and aspermia, 666 
Kidd’s bladder trocar and cannula, 355-350 
diathermy cystoscope, 322, 328 
Kidneyfs), aberrant blood vessels, 14, 22, 174 
autopsies and, 22 
fcetal origin of, 14 
hydrone^roais caused by, 91-92 
m ectopic kidney, 174 
ligature and division of, 16 
symptoms, 22 

abnormalities of constitution, 18-21 
of level, 14-15 

num^r, 16-18, 922 
shape and size, 15-16 
union, 21 

absent. 16. 17, 169, 922 
accommodation of, 27 
actinomycosis of See Actinomycosis, renal 
adenoma of, 123, 130 
at autopsy, 113 

adherent, nephrectomy and, 158—160 
amyloid disease of, concretions in, 894 
anastomosis m congenital defects, 16 
anatomical relations, 4-12, 72, 150-152 
anterior, 8 
Ultimate, 150-152 
posterior, 6, 6 
anatomy. 1 
applied, 1-12 

bony structures in. relation to, I-2i 72 
in radiography, 35 
artificial, m uramia, 761 
as internal secretory gland, 1 
ascending infection oT, 710-713 
clinical types, 723-726 
ui childhood, 726 727 
obstruction with, 720 
pathological anatomy, 719-721 
pennephric inflamination in, 721 
primary focus, 710-711 
•with retention, 725-726 
prognosis, 737 
prophylaxis, 737-738 
treatment, 736-738 
without retention, 723-724 
acute, 723-724 
chronic, 724 
incidence, 723 
subacute. 724 

atrophy, m hydronephrosis, 93 

congenital renal sclerosis simulating, 718 
auscultation and, 38 
autonomic nerve supply, 26 
belts. 66 
bilateral, 18 
blood flow. 26-27 
supply, 24 

injury to, complicating nephropexy, 68 
blood vessels, as cause of hydronephrosis, 

m ectopic kidney, 173 
See also Kidney{s), aberrant blood vessels 
calyces See Calyces of kidney 
carbuncle See Renal carbuncle 
carctnomaof, 120, 121 
alveolar, 112, 115 
calculi and, 807, 898 
incidence, 122 

mstrumental pyelogram, 121 
papillary. 123 
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Kidnej (s), carcinoma of, squamom celled, 112 
ureter and, 129 
oethiliir (issue co\ering, 9-10 
chemical transformation m, 25 
chloride excretion and mercurials, 26 

ehnieal mxestigation, 38 
clots from, 239 

composite renal mass See Renal mass 
composite 

congenital abnormalities of, 13 22, 46 
absence of kidneys, 16, 17, 169 
post mortem, 17 
one kidney, incidence, 022 
See also Kidneys, congenital defects 
cjstic, 13, 15, 21 

bonj lesions associated with, 21 
hamatima caused by, 54 
incidence, 21 
tuberculosis and, 794 
See also Ktdney(s) polycystic disease of 
congenital defects 13-22 
classification, 14 

hydronephrosis associated with, 100 
jntrn uterine disease and, J4 
of internal surface, 16 
See alto Kidney(s), congenital abnor 
mahties of 

congestion of. m hydronephrosis, 94 
contusion, 73 

costal cartilage in relation to. 5 
margin in relation to, 1 
crueli injuries, 80 

aneurysm of renal artery and, 09 
cystadenomata, U3 
c\ sts See Cysts, of kidney 
(femnerntit e disease of, classification, 138 
delisery of, at operation, 152 
denersation of, 136 
development of, 13 22 

diaphragm morbidly adherent to, 7 l 

dilatation of See Hydronephrosis 
dimensions of, 1 | 

disc shaped, IS 
diseases of anuria in, 286 
oliguna in, 2$o 
eohtary kidney as result of, 17 
iirethriiis and, 634 635 
displacement 14~15 
downward, 14-15 
eleven nbs associated with, 14 
mesial, 15 
upward, 14 
double. 17, 172 

arterial supply to, 21 
hydronephrosis and, 87, 100 
mistaken for solitary kidney, 21 
stenosis in 174 
drainage of 188, 209 
ectopic See Ectopia, renal 
elimination of foreignsubstanees andwater.zo 

embryonic adenoearoinoma of, 112 115-116 
119 

anicmia and, 115 

diagnosis, 116 

hieniaturia, 115 118 

macroscopic appearances, 115 

microscopic appearances 115 

pathogenesis, 11.5 

signs and symptoms 115-116 

treatment, 116 


KidneyCs). enlarged, 61, loo. 156-158 
epithelioma ol, squamous celled. 124 
evacuation of contents, 156-157 
examination of, 38-47 
faacia, 9-12 

mflammation and, 9 10 12 
faacial layers, fanciful 9 
flbro adenomata of, 123 
fibroma of, 1]2 
filtration of fluid in, 23 
fixation of. 66-67 
Edebohl 8 method of, 67 
methods, 66 
floating, IS, 38 61 
incidence, 13 

fluid intake and output, test of, 27-28 
foetal development, 13 14 
function See Renal function 
functionless, 76 
blood urea and 43 
mdication of, 43 

glomerular filtration See Glomerular filtra 


glucose in 25 
Mnsbot woiinda of 78 80 
hsmatogenous infection of, 709-710 
acute, 722-733, 735-738 
bacillary, 723 
clinical types, 709 
fulminating 722 73? 
in childhood, 726 
organisms in, 7J0 
pathological anatomy, 710 
subacute, 723, 736 
treatment. 734-735 
types, 709 722 

hacmatomaof, following injury, 73 
hoMnatuna See Renal hsipatiina 
hilum of 5. 7-8 
abnormal position of, 16 
adrenal in, 8 
at operation, 154 
contents, 7 
development of, 24 
m hydronephrosis, 81 
inputed by muscular violence, 72 
renal artery and, 24 
second kidney in, 17 

homeshoe, 18-21, 174 

congenital skeletal deformities associated 
with, 19 

Bbeoits ten8ve and, IS 
hydcoaephroses 28, 87, 100 

incidence 1 8 

of genito tiruiary defects an^ocIate^l 
with, 19 

isthtnua as third part of lO 
r^ignant growths in, 123 
pelMs 19 SI 
position of, 18-19 
ureteia in. 8" 
pn^osis, 18 
pyelograms, 18. 29, 20 
eox mcidence, 18 

unilateral composite renal mass and. 21 
hydatid disease of See Hyilatul disease. 

hypernephroma of, 112-116 130 
idippatfiic dilatation of, 86 
m embryo, 13 
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Kidiifj /ij), jno%flble, anajorny, 01-62 
Wits find trusses, 00 
cuijces, 61 

clmiral features, 02 03 
conditions formerly confused with 61 
«li8pnosi«. 01 
diet, 65 

emneintion nnd, 62 
exciting causes, 62 
exercises. 0 > 
experimental, OO 

fixation of. by Eilebolil’s rjiethtxJ, 67 
bv Irwm technique, 67 6% 

Armiifnnil nmf, 55, Of, 65 
hereditary factor, 62 
hihim of, 63 

hydronephrosis caused hj , 61, 63, 60 

incidence, 62 

incisions for, 116 

inJlnmmalorv changes nroimil, 62 

intra olHlommal pressure and, 62 

nephrectomy, 66-CS 

pain caused bj, 63 

palpation, 61 

peilicle of, 61 

piij »ique and, 62 

poUuna and 63 

pyelography, 01 

reduction into loin, CC 

renal fossa and, 02 

ac\ incidence, 62 

■hallow paravertebral recesses and, 62 
Stnnmore Bishop procedure, 67 
suprarenal >>ody and, Gi 
symptoms, 62, 60 
referretl, 63-61 
throe degrees of, 6 
trauma and, 62 
treatment, 6j-fiS 
operatitc 63 
palhatisc, 63-C6 
Mseefopto*is and, 01. 66 
multiple ileformities. 16 
neoplasms of. 5, 113-121 
ascending piviogrephy tn <h8gnow, 46 
calcification, significance of, 3!> 
clinical findings, 38 
diagnosis, differential, 38 

from aneurysm of renal artery, 70 
renal carbuncle, 42 
pyelography, IS 
MV film of. 39 

ifee aUo hidney(s), cnrcinoina of, tumours 
nene supply, 137 
new growths of, 112-134 
normal. I 

mobility of, 61 
numerical inoreose of, 17—18 
obstruction of, in calculous anuria, 923, 923 
operations on 144 161 

abdominal muscles and, 146 
route, 17 
sheet, IlJ 

anatomical structures seeii at, 4 5 
area of nnsesthesia following, 147 
arteriil injury at, 7 
bleeding points in abdominal wall, 147 
m p^iele, 156 160 

Wood vessel injurj in abdormnal Wall, 147 
in pedicle I56. 160 
difficulties, 156-160 
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Kidnejfs), operations on. diiuion of internal 
oblique muscle, 6 
exteeioritation of kidney, 116 
external arcuate ligament at, 148, I19 
glandular involvement and, 160 
■ncisiou, I15-I46, 157 
internal oblique muscle, 147 
ligation of pedicle, 154 150 
vessels, 7 

lumbocostal ligament, 148 140 
lung damage at 7 
Sforrts a incision, 145 
modification, 145-146 
nerve injury at, 7 
supply and, 6-7 
neural dwplacemenc 147 
obesity and, 146 
patient a position for, 144 145 
perm^xhne adhesion, loS ICO 
perirenal fascia, 150-152 
pleura and last rib, 149 ioO 
renal vessels. 152 
skin sterilization at. 145 
suprarens] gland at, 162 

S teal approaches, 145. 160 161 
f for, 144 
tissue damage, 10 
topowaphv of, 2 
toweuat, 145 
transversalu musela, 147 
twelfth dorsal nerve 146-147 
ureter displacement, 8 
See also Nephrectomv , Pyelotoniv 
pam, explanation of, 10 
m urinary tuberculosis, 804 
palpable, 38. 61 

papilloma, 112. 120, I23-I24 128 
parallelogram for location 3 4 
pedicle See Renal pedicle 
pehic. 173 
percussion, 38 
perfusion, 26 

peritoneuni in relation to, 4 
phosphate in, 26 
pbisfologj of, 53-Si 
polycystic disease of, 105-111 
etiology, 107 
age at d^th, 105, 107 
diagnosis, 107-108 
anuna, 108 

bladder symptoms, 109 
blood urea, 106 
clinical findings, 33 

congenital anomalies associated with 
106 

contents of cysts, 106 
diagnosis, 107, 109 110, 119, 120 
epithelium In, 106 
glomeruli m 106 
fiaeroatuna t06 
haemorrhage, 106, 108 
hereditary factor, |0o, 107 
hyperpiesia, 106 
hypertension, lOG 
ni foetus, IO5 
Inflammation 106 
injury and, 74. 108 
nephrectomy, 110, 111 
pain, 103, no 
potbolegy, 105-107 
post mortem, 108 
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Kidney(s), m relation to norta, o 
colon, 4 
diaphragm, 6 
duodenum, 5 
iliac crest, 2 145 
ihacus muscle, C 

inferior vena ca\ a “j 

intercostal arteries lower, 7 
liver, 4 
lung, 7 
nerves, 6 7 

pleOTffi, 7 

psoas muscle 6 

quadratus lumborum muscle, b 
ribs, 7 

transversalis muscle, 6 
twelfth dorsal nerve, 6 
inequalities of size, 15 
infected pus from, 65 
infections of, 732-742 

abscess associated with, 9 

fetiology, 708-713 

bacteria causing, 708 

clinical types, 722 726 

counter irritation to loin for, 732 

diagrioais, 720-732 

diet in, 733 

fluid administration m treatment, 733 734 
insttiimenlel pyelography, 731-732 
intravenous urography, 732 
lymphatic pathways outside ureter, 711 
otiaib. 708 

pathological anatomy, 714-722 
pelviO lavage m, 734 
predisposing causes 713 
renal operations followed b\, 729 
route, u 

Toulea from distant foci, 708 713 
sex incidence, 708 
special types, 726-729 
symptoms, 729-730 

unilateral, lesions of opposite kidney in. 
718-719 


Stt of«o Pyelonephritis 
inflammation of, 12, 90 
in bvdroncphrosis, 94 
investigntion of, 55 
medicinal substances causing, 729 
inflammatory di>eases of, classification, 138 
miurics to, 72-81 
accidents causing, 73 
cicatrization, 73 
civilian, 72-78 


non fatal, 72-73 
sox incidence, 73 
V lolenee as cause, 72 
complications, 74, 7^77 
concomitant injuries, ITg 
cystoscopy, 77 

liisintegration of renal substance in. 73 
experimental, 73 
ha'matiina, 74, Ti, 77 
hicmoperitoneiim in, 77 


Kidney(s), injuries to, in air raids 80-81 
in war, 179 

indigo carmine test, 77 
intravenous pyelography, 77 
mortahtv rate, 78 
motor traffic accidents and* 73 
nephrectomy, 78 
pathological anatomy, 73-74 
pennephritis complicating, 75 
perirenal tissues, 73 

pseudo hydronephrosis complicating, 76 

pyelography, 74 

pyelo ureterogram, 77 

renal pedicle and, 74 

sepsis complicating, 75 

signs and symptoms, 74-77 

tenderness at site of, 74 

treatment, 77 78 

vomiting, 75 

inspection of, m. clinical mv esttgation, 38 
irritation, fascia conveying, 9, jO 
joined m parallel, 18 
hilum of, 21 
series, IS, 21 
laceration of, 72 

hsmatuna caused by, 63 
large, m alcoholism. 15 
m diabetes, 15 
nephrectomy for, ICl 
left. 5 6 

abnormally shaped, 15 
anatomical relations, 5-3 
displacement of, aneurysm of aorta and 
renal artery causing, 69 
m absence of right kidney, 17 
essential hematuria, 142 
relation to adrenal, 6 
great omentum, 6 
jejunum. S 

mesenteric artery and t ein, 0 

mesentery, 5 

pancreas, 5 

peritoneum, 6 

portal vein, 5 

right kidney, 6 

spleen, 5 

splenic artery, 5 

stomach, 5 
palpation, 38 
rupture of, 75, 81 
vascular relations, 5-6 
leiomyoma, 112 123 
location of, 3-4 
low level, 2 

lumbar approach, 145-152, 101 
malignant disease of, abdominal approach 
m operations for, 145, 101 
mal rotation of, 174 
measurements of, 1 
mercurials and, 26 
mesial displacement, 15 
metastasis to, 112 

mobile, 14-15, 61-68 See also Kidney, 
movable 
normal, 61 

Moms method of marking out, 3-4 
movable, 38, 61-68 

abdominal massage, 67 
etiology, 62 
albximinurm ond, 61, 03 
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IK'S mriilt'nw', bi 

••linllow pitniMrtchral roc<'w'« t utMl. 03 
stnnmoro Iliiliop procoilurc, 67 
•'ttpnimiAl im<}} An<l, bl 
Ksmptotn*, 6>, 03 
03 01 

tlirot* jIpbitox of, 6 
trikitino H»<l OJ 
»n»i»«frt<'n<. *>7 Os 
(>j» fiiliie. b') 
pullMliir, (>3-ij({ 

\ i<ppr»>}ito«is fliul, 61, f>0 

tniiltipltf <!<'fonmti(fi'. 10 
fl«Htp!A»fIM of, 3. 

noccniling pirlutTraph) m tlutipioHH, 10 
oolpifieation AicmOeunci' of, 
cUniciil nt«1inir<, 3 h 
ilmcno«i«, ilifTcwntinl, 3S 

from iinriinmn of ronai arler}, 70 
n Kill rnrliunole, 42 
p)cIocTnpli>, 13 
X TOi Win of, 30 

Stf aUo Kulno (h], rnreiiioinn of, liunours 
/iprvo »'i)ppl>. 137 
now (irowth' of, 112-124 
noriniit 1 

moiniit> of. 61 
niini‘'fi<’al incron«e of, 17-18 
ohstniction of, m rnloiiloos tiniirio, 922, 923 
operations on, lll-lBl 

utwJoniinfll miisrles nniJ, 1 46 
route, 17 
olieel. 111 

anatomicnl Rtructlires soeri at, 4-5 
Bpeu of nnirstliMiu follow inp, flT 
arlerwl injury at, 7 
hieeslinp points in Hhdorninn} m-aJI, 117 
in peilicJe, 1 ifi, ICO 

blood \cHSel injury m abdominal wall, 147 
m polieto. Ilf. 160 
difficultiM, nO-lGO 


090 

Kwlnejfs}. operations on. diMsion of internal 
oblique muscle, 6 
extcrioruntion of kidney, Ur 
exlprual nreuato J/gament at, 14$, J4£> 
glandular msoKeroent end 'jod 
incision, Ilo-IlC, 157 
intcmnl oblique muscle, 147 
ligation of pt^iele, 154 150 
lessels, 7 

lumbocostal ligament, 148 jjq 
tang (lamnpe at, 7 
Moms s incision, 145 
moiUfication, 145-146 
neneiniary at, 7 
RuppU and, 6-7 
neural displacement. 147 
obesity and, 146 
patient a position for, lll-Ji? 
perinephric lulhesion, 158 ICO 
perirenal fiisein, 150-152 
pleura and tut rit>, 140 ISO 
renal teasels, 152 
akin alerthration at, 145 
auprarenal gland at, 152 
aurgicnl approaches. 145, 161), ici 
(able for, IH 
tissue damage, 10 
topography of, 2 
towels at, )15 
tronstersnhs muscle, 147 
twelfth dorsal ners'e, 116-147 
ureter slisphicement, 8 
ire o/«o Nephrectomy , Pjcloiomv 
pain, explanation of, 30 
■n urinary tulierculosis, 804 
palpable, 38. 6} 

papilloma, 112 120,123 124 I2s 
pnrollefogrnm for location, 3-4 
peiliele Set henal pedicle 
peKie. 173 
perrussion. 38 
perfusion, 36 

peritoneum m relation to, 4 
phosphatea in, 2S 
phyiuology of, 33-34 
poljejsticdiaeasaof, 105-11] 

«tiolog>, 107 

ago at death, lOo, 107 

diapnosi?, 107-10S ’ 

anuria, 103 

bladder symptoms, 100 
blood urea 106 
clinical findings, 38 

eongeiutnl anomalies associated with 
IOC 

contents of cysts 106 
diagnosis, 107, 109-110, llo, 130 
epitiidiurn in, 106 
glomeruli in 106 
iisematuria. 109 
hjrmorrhoge, 106, 108 
hereditary factor, lOa, 107 
bypeipiesia, 106 
hypertension, 106 
m fbertts, lOj 
mfUmmation 106 
injury and, 74 108 
nephrectomy, 110, 111 
pain, 103, 110 
patliology, J05-107 
post mortem, 108 
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KiJneyfs), polycystic disease of, progntww, 105 
pyelography, 106, lOO-llO 
renal function tests, 110 
Rovsing operation 110 
sex incidence, 107 
8170 of kidnev, 105 
symptoms and signs 107 109 
treatment, 110-11 
ursemia, 105, 107, 108, 109 
viTine in, 106, 100 
ucograpliv, excretion, 109-110 
See alao Kidneys, congenital cystic 
polyuria, compensatory, and, 30 
position of, 1, 5, 72 

rnctliods of deleimination, 3-4 
power of accommodation, teats fordetermmn 
tion of, 28 

concentration, as demonstrated by radio 
graphy, 35 
pynform, 14, 16 
radiography, SS-42 

plain X ray films, 38-39 
relations of, 1 
ribs in relation to, I 
right, 5 

dilatation of, intravenous iirograin, 727 
disease, 0 

hilum of, in hydronephrosis, 89 
in absence of left kidnej , 1 7 
relation to adrenal, 5 
duodenum, 5 
gall bladder, 5 
hepatic flexure of colon, 5 
inferior vena cava, 5 
left kidney, 5 
liter 5, 6 
nerve supply, 7 
peritoneum, 6 
injuries to, 81 

civilian, incidence, 73 
urogram, 76 
palpation, 38 
rupture of 75 

ascending pyelography followed bv, 47 
diagnosis from aneurysm of renal artery. 
70 

sausage shaped, 16 
schistosomiasis of, 8I7-8I8 
septic infection of, 9 
shock at operations on, 7 
size, abnormalities of, 15 
longevity and, J5 
unequal, 15 
small, )5 

soft concretions of, 693-89-> 
solitary, 17 

anuria following hydronephrosis in, 97 
double kidney mistaken for. 21 
false, 17 

functional, 16, 17 
Guy’s Hospital senes. 17 
incidence, 17 
prognosis, 17 

removal m emergency surgery, 17 
true, 17 

incidence, 17 
prognosis, 17 

stone See Renal calculus 
structure, 23-24 

subacutecongestionof.pathologicalanatomy 


Kidneyfa), suppuration of, cortical, 715 
diffuse, 716 
radiating, 716 
surfaco markings, 3 4 

symptoms influenced by “ psoas ” mtiscio, 
6 

nerves causing, 7 
tears, 73 

tests of retention, 30-31 

See alao Renal function tests 
toxaimic, 130 

glomerular epithelium m, 25 
traction on kidney, at nephrectoihj , 1 54 
traumatism of, hydronephrosis and, 91 
truss, nephroptosis and, G6 
tuberculosis of See Tuberculosis, renal 
tubules See Renal tubules 
tumours of, 104, 105, 112-124 
at birth, origin of, 13 
tnlateral, 39 
efassitication, 112 
colon m relation to. HR 
diagnosis, 118-122. 132, 133 
differential, 38, 104 
from actinomycosis, 810 
essential hsematuna 143 
diathermy, 122 
fat removal, 166 
hfpmorrhage, 122 
hydronephrosis resulting in, 83 
in children, 118 
indigo carmine tests, 110 
innocent, 1]2 
lumbar approach, 122 
malignant, 112-116 

disease of epididymis soconclarj to, 575 
origin, 113 

papillary, structure of, 113 
metastascs from, 114, 122 
movable kidney, 62 
nature of, 122-123 
nephrectomy, 123. 167, 101 
subeapsular, 160 
obesity and, 122 
operative injury, 156 
palpation, 119 

pathology in relation to treatment, 122 
percussion over, 38 
prognosis, 118, 119 
pyelc^aphj, 119-120 
signs and symptoms, 116-118, 119 
subeapsular nephrectomy, 160 
contraindications, 160 
transpentoneal operation, 122 
treatment, 122-123 
types. 122 

WiJmsB See Kidney, embrvoruo adeno 
carcinoma 

X ray diagnosis, 119, 122 
See alao Kidney, carcinoma of, Kidnej, 
neoplasms of , Kidnov, embryonic 
adenocarcinoma , Paranephric tu 
mours 

unilateral, 18 
fused, 573, 174 
urea in, 25 

tinne, acidification, 25 
excretion, 25 

vascular arrangements, defects of, 22 
diseases, 138 
treatment, 139 
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Kidney(s), vessels, at upper pole, 152 
See also Kidnev, blood vessels 
war vroiinds of, 78—80 

colon wounds associated with, 7S 
signs and symptoms. 80 
treatment, 79-80 
X ray examination, 80 
water absorption, 25 
weight of, 1 

Wilms’s tumour See Kidney, embryonic 
adenocarcmoma 
Wolffian ducts forming, 13 
X ray examination, -I 
plain films, 38-39 

Iving and Beams, on spermatozoa, 520 
Kirshbaum, J D , and Kozoll, D D , on renal 
tumours, 114 

KInusner, E , case of stricture following mtra 
urethral herpes, 635 
Klebs Loeffler bacillus in balanitis, 620 
Kleist, on micturition after gunshot wounds of 
skull. 234 

Knee chest position, for rectal examination of 
bladder, 237 

Knee elbow position, for enlarged prostate. 4-10 
for rectal examination, 431 
Knickerbocker, II J , and Crance. A M , on 
carcinoma of ureter, 129 
Kocher’a forces, 391 

Koerner, A . Seymour, F I , and, on artificial 
insemination, S4l 

Kolif, W J , on artificial kidney. 762 
Koile, W , and Evers, E , on syphilis, 834, 8o3 
Kollmann’s dilator, 644, 64t, 648 
nntenor, in urethritis, 632 
in dysectasia, 310 
gonorrhcea, 667, 869, 876 
prostatitis, 660, 661 
Kolmer, J A , and Kast, C C , 
of S paUida, 834 

Kozoll, D D , and Kirshbaum, J D 
tumours, 114 
Kraurosis of prepuce and glans, 621 
Krayhan and Crampton, on vesical diverticit 
lam and stone, 930 

Kresky, P J, Oreenwald. H M, and, 
perinephric abscesses *" chiifl 
under one year, 749 
Kretschmer, H L , on actinomycosis 
hood, 830 

on embryonic adenocarcinoma, 116 
and Doehnng, C , on large adenoma,112 
on renal tumour, 123 

Heaney. N. S , and Ockuly, E A . on renal 
dilatation of pregnancy, 7-8 
Kreutrmann. H A B , on harmful t^ecta of 
testosterone in sterility, 541 

Knvs on gynecomasty w ith tumours of testicle, 
567 

Kuster, E , on age at death from polycystic 
renal disease, 107 


n cultiv’ation 


children 
n child 


Labia minora, adhesions of, 

Labour, difficult, vesico « 

m, 342 

Labyrinth of Santorini. 225 
Uclum W H.von.Mitche!l,J,and,< 
m prostatitis, 661 

Lactic acid, m papilloma of penis, 607 
Lacuna? magna, 370 

hypospadias anil, •JSJ 


childrw, 269-270 
ICO vaginal fistuli 


I^ntbert, J . and Smith, R E , on torsion of 
hydatid of Morgagni. 585 
EimiinectOTny, for spina bifida, 282 
Lane’s meatotomc, 198, 918 
Langley, J N , and Anderson H K , on nerve 
supply of bladder, 228 

Langworthy. O R , and Hesser, F H , on 
remov fll of motor cortex, 234 
Laanwrace, on division of pelvic nerves in cats, 
229 

Laparotomy, in kidney mjunes, 78 
evsts of liver discovered at, 106 
in war wounds, SO 

polycystic disease of kidney discovered at, 

107 

suburabiltcal bladder injuries at, 313 
Laqueur, E . Dinglemanse, E , and, on enlarged 
prostate. 43 i 

Laquiere, M , and Bouchard, R , on calculi m 
Cowper s gland, 6136 

with urethral strictures, 532 
on cancer following orchidopexy, 569 
I^atissimus dorei muscle, 2. 3, 146, 149 
La Towsly. L W , et nl , on stilpliadiarrne in 
gonorrheea. 866 

Lawrence, K B, Graves, R C, and, on 
simultaneous testicular tumours, 
362 

I,azarus, J A . on carcinoma of luetcr, 126, 129 
Learnjonth, J R . on hyTiogastric pUxus, 185 
on stimulation of hypogastric nerv es, 164, S29 
ureteric abnormalities, 176, 176 
Lebreton, P on primary ^enocarcinoma of 
Cowper e glands, 332 

Lec2-ne, P , Hutmenn, JJ , and, on tubemiious 
mfection of Cowper's glands, 636 
Le Due, I E . on enlarged prostate, 435 
Lee Brown, B K , Craig, R G , and, classifica* 
tion of intestino vesical fistula, 345 
Hinman. F , and, on re absorption m hydro 
nephrosis, 04 

Legueu. F , on ascending infection of kidney, 
713 

on fixed ureter, 00 

foreign bodies m bladder, 335 
uitestino vesical fistula, 345 
Leneu's dysectasia, 445, 508 

book for withdrawal of hairpin from 
bladder, 337 

I,eifer, W , Chargjn, L , and Hyman, H T , on 
treatment of syphilis, 845 
I,eiomyoma of kidney, 112 
nephrectomy, 123 
Leiomyovarcoma. 117 

Leubtuan Donov an bodies, in granedoma in 
guinate of covennga of penis, 623 
m granuloma inguinale of scrotum, 627 
Leiobert sutiue. in transplantation of ureter, 
213. 214 

IQ operations for hypospadias, 388, 339 
plastic operations on renal pelvis, 101, 
103 


lepinay on sulphanilamide powder for chan 
croid, 784 

Leapuiasse. V D , technique for aterihty, 54 1 
Lett, Sir H . ea^e of malignant disenso of 
testicle, 564 

on inortalitv rate in renal tuberculosis, 811 
stone m kidney at London Hospital, 892 
Vesical calculus, 928, 938 

following intravesical operations, 930 
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Leuooejtes, m urine o4 
Leueoplakia, balamtss followed by, ti21 
of posterior urethra, 275 
uruiary tract, jctiologj, 777 
definition 777 
diagnosis, 778 
pathological anatomy, 777 
progno'^is 778 

signs and aymptoms, 777-778 
treatment. 778 

Leucorrheen, urethritis caused by, C29, 030 
Leukemia, priapism in, 605 
Le% aditi, C , and Vaisman. A , on gonococci 
resistant to sulphamlamide, 866 
Levatores am, 372 
prostata, 372 

Levitan, S <See Cutler J C 
Lewis, Bransford, dilator m ureteric prolapse, 
178 

Lewis, E B , and Priestles J T . on bilateral 
testicular tumours, 562 
Leydig, interstitial cells of. 534 
Lichen tuber planus, diagnosis from eyphilis, 843 
Lichtenberg, A , and Volcker, F , on shape of 
bladder, 224 
Lieno renal ligament, 6 
Ljgament(8), anterior true, of bladder, 223 
arcuate, external, 0, 148, 149, 150 
internal, 6, 148 
heno renal, 6 

lumbocostal, 147, 148, 140, 150 
Poupart B, at ureteric operation, 102 
pubo prostatic, 221, 429 
pubo testcal, rupture of bladder caused by, 
810 

Lithe, R D Set Smith, M I , el al 
Limbs, congenital deformities liorseshoe 
kidneys associated with, 19 
Linde, F W , on treatment of epididymitis, 873 
Lindner, K , on inclusion bodies m cytoplasm 
of epithelial cells m urethral dis 
charge, 630 
Linea alba, 2, 3 
semilunaris, 2 
Lineo! atrophice, 3 
transi eras, 2 

Lipiodol, in examination of urethra, 377 
Lipoid nephrosis, 139 

Lipow, E G, and Vogel, J , on rupture of 
bladder, 308 

Liquid paraffin, as catheter bibneont, 244 
at meatolomy, 281 
Lister’s anterior urethral bougie, 644 
steel bougie, 644 

Lithiasis, u'-inary See Calculns(0, urinary 
Litholapaxv. complications, 947 949 
contraindications 942 
definition, 941 

evacuation of fragments, 046-947 
difflcvdty in, 948-949 
failure to find stone, 200, 202, 203, 948 
filling of bladder at, 944 
foreign body in, 947 
haimorrhage at, 949 
liLstorical, 882 
m women, 947 

injury to bladder wall at, 948 
median perineal, 947 
mortality from, 942 
rupture of bladder at, 948 
technique, 944-947 


l4thotomy. definition, 041 
lateral, 950 

position, for Bucknoll’s operation, 387 
carcinoma of bladder, 328 
urethroscopy, 374 
suprapubic, 949-950 
\agmal, 950 
Lithotritc, 943-944 

as foreign bodv in urethra, 403, 404 
Freyer s, 943 

introduction and manipulation of, 944 940 
Thompson, 943 
Lithotrity, historical, 882 
Littirfe's ducts, 370, 371 
cysts of, 405, 40G 
glands, 37 1 

Littritis, gonorrhoea and, 8C9 
Luer, at renal operation, 4 

carcinoma of, metastascs from ureter, 1 29 
urethra, 417 

cysts m, polycystic disease of kidney and, 106 
displaced by renal aneurysm, 70 
growths in, 119 
in relation to kidney, 4 
right kidney, 5, 8 
toxacmic kidney, 139 
medullary tumours and, 130 
paranephric tumour and, 133 
renal function of, m absence of kidneys, IC 
schistosonuAsis of, 81S 
war injury of, 80 

Livermore. G R , on injection of hvdrocele, 582 
Lloyd Jones, T R , e( af . on penicillin m 
syphilis. 852 

Lobe, Riedel s, l^^e^ and, at operation, 4 
Locke s HukI, 24 

Locomotor ataxy, renal infection associated 
witli, 9 

Loewenstein, J , coitus training apparatus, 578 
Lom(s), anterior bulge in, differential diagnosis, 
38 

lump in, in kidney injuries, 75, 77 
pam in, 42, 96, 108 
diagnosis, 168 

palpation in examination of. 78 
tumour in. 96, 97 
djogDAsa-s. 3J2, JJPi 
war wounds of, kidney injury and, 80 
London Hospital, air raid casualties admitted 
to, 80 

incidence of renal injuries treated at, 72, 73 
aeries of coses of stone m kidney, 892 
Londres, J , on operative treatment of vnneo 
cele, 588 

Longevity, small kidneis and, 16 
Loop of Henle, 23 
Looss, A , on schistosomiasis, 815 
Lopez, J A .onmflammationoftunic vaginalis, 
675 

I,orantsas, on malignant disease of testicle w ith 
ga->tro intestinal symptoms, 566 
Lovibond comparator, 49 

Lower limb, sepois of, ascending nephritis 
associated with, 12 
Lower pehic spindle, 164 

I^jwlsloy, O S , on age incidence of patients 
with enlarged prostate, 436 
and Brav, J L , operation for impotence of 
traumatic origin, 538-539 
Fenwick and perineal approach at ureteric 
opentions, 200 
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Liihur«cli, O , on lij^empphrojinta, 113 

Hanke, F , oncl, on secondary malignant 
disenso of epidulyinH, 575 
Lwca«, C.. on p-.oas contraelioa and 
kidnoy, b 

Ltica^ Krene, on aberrant blQO<l-\P3sel't, 14 
Lnekik on origin of hypernephromatn, 113 
hiiilttig’s theorv of renal function, 24 



m renal operation'll 14”-1'>2, 161 
hliwhnr tascia, 0 

miiscleB, upper, m renal opcrnliona, 145 
iioplirotomy. miHcuIar di\ i'«ion in, 3 
Mound, commenceTnent of, 3 
pain, cause of, 10 
ple’ciis, 6-7 

ner\o supply, 0-7 

transNcrse processes, fractures of, renal 
injury compiienfed by, 74, 7> 
ureter. Sit Ureter(s), lumbar segment, 
sertebra: .See Vertebra?, lumbar. 

«oiin<J, ktdney motility nn<l, 14 
Lumbocostal ligament, 147, 148, 140, ISO 
I.iimboilorsnl fivscia, 148 

I.ungs, earnnoma of, metasta-ses from ureter, 
120,413 

damago nt renal operations, 7 
jjiolignant growths of. 323, 325 
scliistnsomiHsis of, 818 
tumour nodules m, testicular neoplusin and, 
.56.-1-.5C.C 

Lunhnm, 3 !, , on foreign bo<ly m vagma, 
33 1 

I. iiys, Q , on «Jmtliermy and prostatic ot)stn«c* 

tion, 493 

and IVotbarst, A I,, on iirelbroscopic 
appearances in gonorrlupo, 862 
Lymphangitis of bladder, 234 

J. ymphntics, bspernephromatous, 39 

m hsdronephfosis, 94 
relation tn ureters, 8 
inflaminjtion spread by, 10 
mefastases and hypernephroma, 114, 116 
and careirtoma ofivnal pelti*, 124 
ureter, 129 
of bladder 220 

jiiflJe iiretbm, 372 ' 

rfile m kidney infection. 9 
sancose. in chyiuria, 5i) 

Lymphogranuloma inguinale, a'tiology, 786 
ilehnitiou of, 785-786 
diagnosis. 787 
from syphilis, 842 
symptoms, 780 
treatment, 781, 787-788 
urethritis caused by, 633 
\ enercum See Lymphogranuloma inguinale 
Lymphopathia venereum See Lvmpho 
granuloma inguinale 
Lymph scrotum, .593. >94 
Lyeol, in cystitis, 697 

Jlacfllpine, on effects of indigo cnmjine, 39 
Macalpiue s pelvis grip, 357 

sheet for bladder operations, 358 
McBurney'a grid iron incision, 192 
JIacCalium, F O , on arsphenamme compounds 
and jaundice, 848 

JlcCarnson. bir R . on stone and faulty diet, 
9’S 929 


SlcCamson. on iitsmin -i rleficiency as cause 
of keratinizntion of epithelium of 
mucous surfaces, 777 

McCarthy, J P , and Ritter, J S , on the 
ejaculatory ducts, 529 
JlcCart hy 8 electrotome, 493-494 
coagulation caused by, 499 
pemrethrol resection with, 520 
panendoscojie, 483 

I transurethral resection of prostate, 493 499 

j after treatment, 496 497 

' ana?sthesia for, 496 

I eomplicationa. 49S 499 

extravasation of urine and, 495, 499 
hiemorrhage, post operative, 498 
secondary, 497, 498-499 
mortality, 497-498 
operative technique, 4Q4-406 
pre operative treatment. 496 
selection of cases, 498 499 
I 5ItCeca, E D , on incidence of epithelioma of 
glans penis, 609 

' on inguinal gland enlargement with epi 
I thelioma of penis, 609 

I spermatocele, 584 

I varieties of gonocoers! 871 

I and Spalding, on actinomycea from bladder, 
830 

McDonald, J R . end Borders A C , on 
seminoma, 561 
See aho I5chiiltc, T L ,et al 
MacDonald. S G, case of diverticulum of 
bladder, 300 

OR bladder oaremoiRA 325 326 
gall stones m urinary bladder 385 
McGavio, D, on spontaneous thrombosis of 
pampiniform plexus, 590 
on vascular enanges m atrophy of prostate, 
536 

McGee, L C , on lipoid extract from bull’s 
testicles, 534 

McGill of Leeds, on prostatectomy 453 
Macht, D I , on treatment of renal colic, 902 
^Iclntosh. Moeller, Van Slyke and, blood urea 
clearance test, 32-84 

McKee, C M , Rake, O , and Shaffer, 51 F , on 
lymphogranuloma ingumale, 787 
Mackenxie and Ratner, on cancer following 
orchidopexy, 569 

Jtackenne, D IV, instrumental pyelogrom of 
polycystic disease of kidney, 108 
and Wallace, A B , on ureteral lymphatics, 
163 

Mackinnon, D J , on svilphonamide irrigations 
in gonorrhea, 863 

Alaclean and de Wesselow’s urea concentration 
test, 28 

in enlarged prostate, 457 
MocLean, J T , and Deming, C L , on hydro 
ureter, 167 

MacLeod, J , and Hotchkiss, B S , on effect of 
heat on spermatogenesis, 535 
McLeod, J. tv , Gordon, J , and, oxidase 
reaction in gonorrhoea, 874 
McMahon, 5 , on congenital abnormalities of 
seminal vesieies, 530 

McMichacl, J , on residual urine as cause of 
death, 232 

MacMyn, D J . case of carbuncle of kidney, 715 
McNee, J \V 6ee Dunlop, D 51 , et ol 
I Macquet, P , on war wounds of kidney, 78 
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Mahfou?, N P , on % aginal operation for fistula, 
343 

Malionev, J F , e< a? , on penicillm m sypliilis, 
851 

Mnisel, I , en«e of horscslioe kidney (pjclogram), 

la 

case of unilateral crossed renal cctopin 
(pyelogram), IG 

Maisonneu\oa urethrotome, m internal urc 
throtomj, 401, G49 

Malacoplnkia of urinary tract, 778-780 
•etiology, 778 
definition, 778 
diagnosis, 780 
histology, 778 780 
in childhood, 778 
pathological anatomy, 778 780 
signs and symptoms, 780 
Irenlment, 780 

Malaria, diagnosis from urinary fever, 757 

Malarial therapy, tn urethritis, 632 

rupture of bladder associated with. 303 

Maleeot catheter, 240 241, 356, 306-367, 4C0. 

638 


tube, m operation for fistula, 343 
Witiabury Wluto trocar and, 615 
Malignancy, calcification oncl, 30 
Malpighian corpuscle, 23 
Mamma, accessory, 3 
m animals, 3 
line in animals, 3 
Mandehc acid, 766-767 

as urinary antiseptic, 706 
control of cases in treatment, 43 
dosege, 760 
in prostatectomy. 481 

»treptocoecu8 fceeaha infection, 449 
urinary infections, 770, 771, 773, 775 
Manson, Sir 1* , on filanasis of scrotum, 593 
Iilapharsen, 844 
Mapharside, 944 

Marcuse, on cancer following orchidopexy, 569 
Maresch, R , and Chian, K , on thrombosis of 
corpus cavernosum, 635 
Marion, Q , on abscesses and sinuses vu buttocks 
and thighs in periprostatitis, 663 
on atony of prostate. 433, 434 

congenital obstruction of bladder neck, 509 

ligation of pedicle, 155 

malaeoplakia, 778 

paranephric tumours, 133 

radium therapy m cystitis, 701 

ruptured urethra. 395 

ureteroplasty, 205 

urethral deficiency with incontinence, 425 
suprapubic tube, 699 

Marion s bladder neck disease, 350, 353, 354 
catheter, 242, 698 

after prostatectomy, 613, 514 
method of implantation of urete*-. 208 
operation for dysectasia, technique, 511 
pjelotomie ^largie, 914 
sign, 440 

Marquardt, C P See Ewell, G. H , e< al 
Marriage, transplantation of ureter arul 218 
Marshall catheter, 447, 448 
Marshall, C J , and Shanks, S C , on X ray 
examination of bladder, 239 ^ 

JlarshaU’s theory of renal function, 24 
Marston, on renal operation and shock, 7 
Martin, on rupture of bladder, 308 


Mnscall, W X , on smears in gonorrliira, 874 
Mnscall n cerv lenl irrigator in gonorrhma, 8H0 
'Mnniiis, M , on division of cauda cijuma, 230 
Mnssage, fii>tlominal, in movable kwlney, 6'* 
Maslurbiition, foreign bodies in urethra nnd, 
403 

signs, 375 

urethritis eniisrd bj, 620 
vcrnmontnniim in, treatment, 538 
Mathf. C r , on nbsceas formation within 
testis, 072 

on early sign of perinoplirie nbscess, 750 
tliromlKi nngiitis obliterans in spermatic 
coni, 590 

vAsctilnr changes m ntropby of prostate, 
53G 

Maltieson. 11 M , easo of bilateral cnlcifiention 
of liyilroeelo sacs, ,581 
Mathias, 1^ bte Heitlnch, L 
Mayo cutgiit guide, 21 1 

scissor*, at nephrectomy, l»'i4 
Mayo Clinic, cold punch method of penirctlinil 
resection, 520 

embryonic ndenociircmoma treateil at, 
116 

rems technique in ilmgnosis of testieiilar 
tumours at, 508 

now growths of spermatic coni nt, 580 
testicular tumours treated at, 573 
transurethral resection of prostate at, 400 
by methods m use nt, 500-507 
Mcnlitis, mcontinenee of nnne nasociotoil with, 
270-271 

iilccrativc. in circumcised child, 271 
with scab formation, mcirciimci«c<l child, 371 
Mentotoine, Lane's, 918 
urefcnc. 198 
Mealotoroy', 652, C54 
before passing urethral mstfiimcnts, 278 
control of bleeding nt, 281 
for ntresia of etfemnl urinary meatus, 741 
megolonreter, )8C 
stenosis of ureteric orifice, 174 
ureterocele, 178 
technMi«e, 

Meatus urmanus, small, 390-391 
See aUo Urinary meatus 
Median approach, at ureteric operations, 197 
bar obstruction, 445 
Mediastinum testis, 533 

Medical Research Conned, Wor Jlemo No 15, 
on technique ofghorpenmg nee<lles, 
845 

Medlar, E M , on renal tuberculosis, 790 
Alegaloureter, 184-187 
definition. 184 
examination, 186 
in children, 184 
neuropathic basis, 185, 186 
I»thology, 185-186 
‘ snake's head appearance," 186 
sympathectomy, 186 
symptoms, 186 
treatment, 164, 186 

I Meland, E L , Cabot, H , and, on trans 
urethral resection of prostate, 505 
Meltzer, M , on polycystic kidney 111 
Membrano prostatic urethra See Urethra, 
membrano prostatic 

Membranous urethra See Urethro, mem 
branous 
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Mencfier, , ^Teuhof, H , and, on cutting 

of spermatic cord end testicular 
atrophy, 587 

on division of «permatic cord, 533 
5fctidel, L B , Osbarntf, T, B , and, onMtamuiA 
deficiency and hthiasia, 928 
Meningitis, tuberculous, mietuntioa and, 348 
Menstruation, renal pam and, 63 
Jlental defectives, foreign bodies introduced 
into urethra by, 403 
uorry, phosphatona as result of, 51, 58 
Jlenvnlle and Priestley, on genital and renal 
tuberculosis in male, 793 
5Iercier s approach to prostate. 493. SOd , 

Jlercurial poisoning, after cjstoscopy, 252-253 ' 
Mercunc loilide, urethritis caused bv. 634 
Jfercitroehrome, in chancroid, 781 
m gonorrhoea, 864, 867 
pro*tatitis, 662 

subacute hasmatagenous renal infection, 
736 

Mercury oxycyanide, in gonorrhcea, 863, 867. 
88 1 

perchforuie S^e PercWoride of mercury 
preparations, 831 
toTic effects, 831 
Mersaljl, aa diuretic, 26 

>lesentenc artery, inferior, horseshoe kidney 

and. 19 

unilateral composite renal mass and. 21 
superior, m relation to left kidney, 6 
vessels, renal operation and, 5 
Jfesentery, in relation to left kidney, 5 
ureter, 8 

kidney displacement and. 15 
urogenital fascia and, 1 1 
SlesDOoIon, 6 
3fesonephros, 13 

m Rtiology of polycystic renal disease, 107 
5Ietanepliros, 13 
Metaprotein, 49 

Metastatic complications, in gonorrhcea, 868 
MeCaroa, urethritis caused by, 533 
Metchnikoff, E, and Bou*. R, prophylactic 
experiments, 834 
Meth*mog!obuv, in urine, SO, 52 
Metliednne, in prostatectomy, 478 
Methylene blue, in gonorrhcea, 864 
Methyl testosterone, 333 

Jlichaelis Gutmann bodies, m mataeoplakia, 
780 

Micturition, absence of, 285 

afferent impulses, route of, for. 230 
as symptom, 263 

atropine injection to encourage, 273 
automatic, 231, 233, 349 
brain stem lesions and, 348 

affecting consciousness of, 234 
causmg inability to perform, 234 
central nervous mechanism for, 234 
cerebral eorter lesions affecting, 234--35 
component reflexes, 232-233 
definition, 226 
delsy in commencing, 262 
difficult, definition, 282 
in cystitis, 262-263 

enlarged prostate, 433-439 
neurosyphiUs, 262 
prosfatic obstruction, 262 
posture in, 262, 263 
spinal Cord diseases, 262 


I Micturition, difficult, in stricture, 424 
vesical calculus and, 263 
difficulty throughout, 262 

caused by interference with nerve 
supply. 262 

mechanical obstruction to outflow, ’b ’ 
disturbances of, 257-288 
enuresis associated with frequency of, 27 i 
following ruptured bladder, 31l 
frequency of, caremoma of bladder and, 323 
causes, 374 

chronic, treatment, 280 
cystocele and, 305 
diverticulum of bladder and, 300 
in cystitis, 683 

enlarged prostate. 438, Ul, 444 
gonorrhcea, S59, 860 
prolapsed urethra 418 
stricture, 424, 642 
urethrocele, 421 
unnary tuberculosis, 803 
vesical ulceration, 702 
women, causes, 694 
■ntestino vagmal fistula and, 346 
phimosis and, 601 
prostattc calculi causing, S2S 
urethral cysts and, 406, 423 
prolapse caused by, 683 
tumours canting, 423 
urgency and, 258 
vesical calculus causing, 033 
Set alte Pollakiuris 
further call at end of, S62 
hematuria and, 53, 54 
hypogasfrjc nen es and, 229 
in cats and dogs, 237 
cauda eqnina lesions, 348 
children, 272 
cystitis, 274 

ectopic ureteric orifice, 175 
fracture of skull, 348 
nervous people, 362 
neuro syplu/u, S62, 349 
peripheral neuritis, 348 
poliomyelitis, 348 
spinal injuries, 948 
tuberculosis, 348 
syphilitic myelitis, 348 
talica. 348. 349 
tuberculous meningitis, 348 
two attempts, 263 
ureteric colic, J68 
uifrequent, 261-262 
in children, 262 

nervous diseases, 262 
treatment, 262 

injuries causing dwturbances of, 262, 348-3'2 
interrupted, 263 
involuntary, of childhood, 268 
aOrsous disorders of, 262, 348 972 
diagnosis, 350 

aignaand symptoms, 348-3(9 
treatment, 91(1-352 
neuronmscutar mechanism, 274 
ptin at, 374 

pelvic nerve division and, 229 
physiology of, 226 235. 508 
pootine gliomata end, 348 
posture and. 226-227 

ivtiexes of. technique of demonstrating in 
cat, 232-233 
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Micturition, reflexes of, trnnsection of spinal 
cord and, 233 
sensations of, 233 

spinal cord section of go\ermno, 232 
trigger of. 477 
ureteric growths and, 128 
urethra and, 382 

urethral stimuli precipitating, 277 
urgency of, 258. 201 265 
\ asciilar lesions of brain and, 348 
\esical pain with, 2o7, 2oS 
soluntary, 233 

interruption of, 227 

Middlesex Hospital, incidence of renal injuries 
at, 72 

renal actmomtcosis specimen, 831 
series of testicular tumours, 062, 563 
Middleton, D S , on hTinatuTia in pregnancy, 
1G7 

‘ Mid streain ” specimen of urine, 48 
Alihan s ninth daj erjthema, 847 
Alilk in treatment of oxnluria, 57 , 

Aliller’s operation for subsjmphyseal vesical I 
exstrophy, 296 

Milhn'a retropubic Iprevesicall prostatectomy, ' 
5Ifl, 517 

short convalescence following, 517 
Milne, \V Laird, case of fibrous cavemositts, 
000 

Milner, NY A , and Gilbert, J B , on bilateral 
leimyoma of epididjmis, 574 
Minot, H . De«no«, K . and, on vesical calculi, 
030, 947 

Ste aUo Itubritiis, Gauthier, and Minet’a 
operation 

Miscarriage, urinary infections and, 728 
Mitamnpu T Are Mijagawa, y 
Mitchell, G A G , on hypogastric plexus, 185 
on ureteric nerves, 103-164 
Ahieliell, J F , on ruptured bladder, 314 
and von Lacktim, W H, on pyuria m 
prostatitis, 661 

Milelimcr, V H.Uomanw, NV H C. and, ease 
of transference of thermometer 
direct from rectum to urethra, 630 
Alitriil stenosis, h-cmatiina caused by, 64 
Mixle. on division of spermatic artery, 587 
Mijagnwn, Y ,etal, on virus causing lympho 
granuloma inguinale, 786 
Mijagi. T , on undeacendod testicle and roolig 
nancy, 769 

Mij ntn. T , on injury and testicular tumour. 563 
Mock. J., and CUevassu, M , urctcnc strowUis 
128 *’ 


Moeller, McIntosh, and Van Sljlte, blood un 
ilcnrnneo test, 32-34 
Mohr's clip following cjstostomj, 351 
Molliisouin contiigiosiun, diagnosis frw 
sjphihs, 843 

Xtonkcj*. umcrnl changes m pregnancy, 167 
Monopchisin. 541 

Moore, (' It , on androgen therapj, 53g 
on I ffect of light on pituitary iwtivity. 534 
leinperiitim* of testis. 535 
Mwire. U . Sj«>tice, H. M . and. on ascemlu 
inf. ction of kidney m childhood T 
on cnun*SLs, 270 

Moore, It. A , on enlnrf.e<l prostate, 435 
Moore, T., on nhaoicnnl pvurin. 759 
on ureteric tumour*. 12<i 
Slorgngni, O. It on <loiiblc kidney, 21 


^fo^agni, hydatid of, 534 
diagnosis, 585 

strangulation of hydrocele and, 675 
torsion of, 585 
treatment, 585 

Alonson, D. M , on Hunner’s stricture, 183 
on re absorption in hydronephrosis, 94 
Monson, J E , on malacoplakia in childhootl, 
778 

Moro O , on operative treatment of varicocele, 
588 

Morphia, in. eysitis, 695 
in renal colic, 352, 903 

simple prostatic enlargement, 447 
Morphine, effect on ureter, 167 
Nlorris’s mcision, in renal operations, 145 
modification of. 145 
method of marking out kidney, 3-4 
on ruptured bladder, 310 
Morson bladder retractor, 322, 324, 361 
Morson, C. E , case of papillary carcinoma of 
kidney, 123 

on ietiology of orchitis, 671 
on post operative changes m prostatic bed, 
469 

Mosso, A , and Pellacani, P., on contraction of 
bladder, 232 

on hypogastric nerve div iston in dogs,S29 
Movable kidney Ste Kidney, movable 
Mucus in urine, 49 
Mule spinners’ cancer, 596 
Mullerian ducts, 370 
Mumps, orchitis of, 671, 672 
teratoma te»tis and, 562 
Munro, P . on tidal drainage of bladder, 699 
Muschat. M , on cysts of Cowper s glands, 531 
Musclefs), Bell's, 254 
bladder. 223 
creatinine of, 31 
erector spins, 3 
external oblique, i 

at renal operations, 14C, 146, 14D 
iliacus, m relation to kidney, b 
internal oblique, 3 

at renal operations, 146, 147, 148, 149 
latisSimus dorsi, 2, 3, 146, 149 
obturator internus, in female, 162-163 
m male, 163 
psoas. 148 

m relation to kidneys, 6 
ureter, 8. 162-163 

major, at ureteric operations, 190, 192 
radiography of, 169 
pyramidalis, 3 

quadratus lumborum, 148, 149 
m relation to kidney, 6 
recto iirethralis, 220 
rectus, nerve supplv to, 6 
rectus abdominis, 3 

splitting of, operntne technique, 197 
eerratus posticus inferior, 3, 160 
transversalis, 3 
abilommw, 147, 149, 151 
aponeurosis, 147, 148, 149. 151 
m relation to knlney, 6 
tngotval, in rcuctuntion, 508 
ureteric, 223 

Muscular V lolence, renal injury causcil bv, 72 
Mt/cofta(terium tuberculous, m urine. 62 
Myelitis, micturition in. 34S 
Aljelomatosts, Bcncc Jonee protein in, 49 



Nttir, V. G , and Pandalai, N G , otv etiology 
of cranulomn venereum, “S4 
Naknikima, N See Alijagawa, \ 

Narcotme, effect on ureter, 167 
Nautnann, on polycystic di-«ase of kidney, 101 
Neal and Jolley, on fibro mj 'to lipoma of 
spermatic cord, 589 
Neo antirnoson See Fouadin 
Neo hnlarsine, 8-14 

Neo skiodan, in e'ccretion urography, 34 
Neoarsphenamine, 844 
as urinary antiseptic, 769 
in syphilis 845, 854 
Neoiopat, in excretion urography, 34 
Neoplasm, hsematuria as symptom of, 53 
renal See Kidneys new growths of, 
tumours of 

Neosilverarsphenamme, 844 
Nephralgia, 136 
»tiology, 140 
definition, 135 
diagnosis, 140 

glomerulonephritis in, 139 ' 

Papiij s operslxm, }3S 
pathologj, 140 
symptoms, 140 
treatment, 141 
Nephrectomy, 154-161 
abdominal approach for 141 
access for, 158 
Addison’s disease after, Hi 
odherent kidney and. 153 
ttorta mistaken for aneurssm of renal arferv 
at. 70 

bleeding point!, 156 
closure ot wound, 160-161 
difficulties, 156-160 
STposiire of sesseU at, 154 
fat remosal at, 166 

for acute renal infection with retention, 739 
angioma, 112 
chvluna 59 

embr>Qnic adenocarcinoma, 116 
essential haimaturia, 143 
functionless kidney, 76 
hematogenous renal infection 73.> 
hydatid disease, 826-827 
hydronephrosis. 74, 73, 90, 91, 0», 99, 100, 
102 136, 278 
hypertension, 138 
kidney injuries, 75, 78 
movable kidney, 65, 06 
polycjstic disease, lIO, 111 
renal Krowih, 118 
rupture of ureter, 203 
solitary cyst of kidney, 17. 103 
tuberculosis, 219 
bilateral renal 8l0 
urmary, 803, 810 811 
end results, 803, 811 
uretenc fistula, 180, 181 
urinary obstruction, 175 
war wounds, 80 

intravenous urography prior to, 39 
obstruction of remaining kidney following. 

securing of vascular pedicle at, 156 
stages in, 153 
subcapsular, 159, 160 
technique, 154-136 
transabdominal. 161 
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Siephrectomy, transpentoneal. exposure of 
ureter iliiring, 200 
ureter division of. 154 
'“Uterectomy at 203, 204 
^urinary fever following, 762 
2?ephnti3 acute, diagnosis from essential 
luematuTia, 143 

taedicinal substances causing 7 ’9 

anuna m, 286. 288 

aaoendmg as cause of death 12 

in gynaicological conditions 12 
hs complication, 12 
cause of, 12 

6ongetutal urethral stricture and 390 
hypospadias and 39 1 
Incomplete or subtotal, 10 
tdle of fascia in 13 
tepsis of lower limb followed by 12 
eniall meatus and 391 
Suppurative interstitial acute H 
urogeiutal fascia spreailing, 11, 12 
chronio, evsts in J03, J04 
interstitial, changes in, 104 
eiifarged prostate and, 

Papin s operation, 136 
pollakiuna in 260 
treatment 139 

classification Volhard e pathcgenetic, 1S8- 
139 

differential diagnosis 50 
dolorosa, 13o 146-141 
ftK-al, 135, 139 

tn essential h^maturis 141 
hsmatunc See Hsmaturia, ensential 
m syphilis 840 
intravenous therapy, 139 
non suppurative, 747 748 
intravenous pyelography, 747 
pathology 747 
signs and symptoms, 747 
treatment, 748 

parenchymatous, m essential hieiriaturta, 241 
pathology. 13' 
subacute. 139 
surgery of. 13o-143 
evolution of, 135-136 
treatment, 281, 2S8 
types. 13o 138 139 
urme in, 50 
vascular changes, 135 
with pain, l3o 140-141 
Nephro pyelolithotomy, inferior, technique, 
914, 015 

Nephro ureterectomy, 018 
conlrauidicalions, 129 
dehnition 203 

us megalouceter 186 
incision for, I08 
prognosis 129 
teclinique, 129, 204 

Nephrolithotomy, technique, 014-916, 917 
Nephromyope^, m vasculardiseases, 139 
Nephron, 23 

Nephroomentopexj, in vascular diseases, 139 
Nephropexy 6a 
complication^, 63 
in hv dronephrosis, 91, 100 
movable kidnev, 63. 66 6S 
operative technique, 66-68 
leaults of 68 

Nephroptosis See Kidnej, movable 
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Nephrosis, necrotic, m toxaimic Icidney, 139 
types, 139 

Nephrostomy, aims of, 188 

for acute renal mfection with retention, 739 
anuria, 287 
calculous, 926 

hsematogenous renal infection, 734 
hydronephrosis, 99, lOO-lOl 
uretero hydronephrosis, 99 
prior to uretero ureteric anastomosis, 206 
Nephrotoitvy, lumbar, museulac division in, 3 
commencement of, 3 

Nephroureterectomy iSeeNephro ureterectomy 
Nervels). m renal capsule, 136 

ilio hypogastric, m relation to kidney, 6 
ilio inguinal, in relation to kidney, 6 


obturator, 8 
of male urethra, 372 
renal sjnnpathetie, 7 
splanchnic, 26 
subcostal, 7 
twelfth, 7 

dorsal, in relation to kidneys, 6 
\agus. right, 7 

Nem crigentea of Eckhard, 228 
Nerious sjstem, central, diseases of, urinary 
retention in, 264 
incontinence, 206 

diseases of, micturition in, disturbances of, 
348-352 
diagnosis, 350 

signs and symptoms, 348-349 
treatment, 350-352 
in anuria, 286, 287 

symptoms of mosable kidney referred to, 
04 

Nesbit, R M , on action of sulphonamides. 866 
Neuhof. H , and Jlencher, U H , on cutting 
spermatic cord and testicular 
atrophy, 687 

on division of spermatic cord, 635 
Neuralgia, renal, treatment, 174 
testLS, S43-544 

Neurasthenia, sexual, cysts of \enunontanum 
and, 406 

in atony of prostate, 433-434 
Btammering bladder in, 262 
■m-fTiwy wt-uimTiem-u in, 

Neureelomy, presacral, a^peirnia following, 640 
for carcinoma of bladder, 326 
Neuiitis, peripheral, micturition m, 348 
Netiro syphilis, micturition in, 262, 348 
Newborn, hsemoglobmuna and yaiindjce in, 52 
polycystic disease of kidney in, 107 
urethral cysts of, 404, 405 
Neweornh, U D , on renal adenomata. 113 
and Hawksley , L M , on malignant renal 
tumours, 113 

Nieaiac. V , on renal hydatid, 824 
Nicholson, G , on genesis of hypemephro 
mata, U3 

Nicolas Favre disease Ste Lymphogranuloma 
inguinale 

Nielsen, J See Hamburger, C , el at 
Nipples, accessory, 3 

Nitch, Car, case of horscfdioe kidney 

(pjelogram}, 20 

pvdograms of polycystic disease, 106 
Comer, ^ on atrophy of prostate. 


Nitrc^n, distribution m blood constituents, 31 
non protein test of renal function, 31 
non urea, 31 

retention, polyuria associated with, 283, 284 
urea test of renal function, 31 
Nitre’s cystoscope, 248 
Nocturnal emissions, 375 

foreign body in urethra to check, 403 
Notch, great sciatic, 8 
Novarsanobillon, in balanoposthitis, 020 
m abacterial pyuna, 7"9 
Novasurol, as diuretic, 23 
NPN test of renal function, 31 
Nupercaine, as anasthetlc, 478 
in operations on bladder, 357 

Obesity, and renal neoplasm, 122 

imperfectly descended testicle and, 5 71, .552 
' m renal operations, 140 

palpation in clinical investigation of renal 
disease in, 38 

Obliquus extemus abdominis. See External 
oblique muscle 

mtemus abdominis See Internal oblique 

muscle 

O’Brien, M 0 , case of fibrosarcoma of 
epididymis, 77.7 

on malignant disease of epididymis, 57.7 
Obturator internus muscle m female, 162-163 
in male, 163 
nerve, 8 

Ochsner, A , and de Bakey, on site of sub 
phrenic abscess, 748 
Ockuly. E A 6ee Kretschmer, H. L. 

O’Conor, V J , on torsion of testicle, 543 
fEdema. bullous See Bullous oedema 
cardiac, mercurials in, 26 
diuretics and, 25 

(Estrogen, in cancer of prostate, 522-525 
Ogier Ward See Waref, B 0 
Ogilvie, B F , on hypemephromata, 113 
Oidium albtcane, balanoposthitis caused hv , 620 
Okanishi, J See Miyagawa, Y 
Oldham, J B , on nephralgia, 141 
Oldham’s case of malignant disease of epi 
didymis, 575 
Oliguna. 285 
definition, 285 
from dehydration, 285 
in albiunmuna, 285 
hydronephrosis 96 
renal diseose, 285 
toxemic kidney, J39 
orthostatic, 285 
post operative, 285, 287 
prognosis, 285 
Olivary catheter, 241, 242 
gum elastic bougie, 645, 647-648 
Ohvien, G . on cyst of Cowper's gland, 531 
Olkon, D B , Benedek, T, and, on lympho 
granuloma inguinale, 787 
Omentum, great, in relation to left kidney, 6 
Ommaney Davis, C , Gordon Taylor, G , and, 
on adenoma of epididymis, 575 
Omnopon, in cystitis, 738 
in operations on bladder, 357 
renal colic, 902 

Operation tables, for renal operations, 144 
Opium alkaloids, effect on ureter of, 167 
following operation for hypospadias, 387 
m renal colic, 902 



Oppcnheimcr, G D , on age fit iiiagnosta of 
potjcj-stic renal di-jease, 107-103 
Oppermann, on tnalacoplakia on childhood. 778 
Ornrean, 849 

Orclndectomy, carcinoma and, 560 
for h>tlrpcpjp, 58J 
libnlo returning after. 664 
radiotherapy and, 672 673 
auhcopsular, m cancer of prostate. S2i 
Orchido coeliopiaaty, for imperfectly de^niled 
testicle, 553, 534 

Orchidocleisi?, malignant iljseAfia follow mg. 570 
Orchidopcij, carcinoma following, 6fl&-670 
for imperfectly descended testicle, 553-5oa 
trans aeptol. technique, 654-563 
Orefiite par tffori, 542 
Orchitis, 671-C73 
letiologj, 071-C72 
pomplications, G72 
course, C72 
diagnosis, C72 673 

gummatous, diagnosis from malignant tlw 
ea.se. 843 

from tuberculosis, 843 
fiigns anil ijTnptoms, 072 
siphihtic, diagnosis, 840 
traumatic, 073 
treatment, 673 
Organ of Giraldes, 534 
Os pubis, fractures of, bladder injury in, 309 
Oslwrne.T. B .and Mendel L B.on\itaminA 
defietency ami (ittiiasis 928 
Osgood, on •uInhAthifizole in gonorrheefi, 85!) 
Osmotic diuresis, 25 

Ossa lunommata, m relation to kidney and 
uretera, 1 

Osteomyelitis, eeptic, following bladder injury, 
314 

Oils dilating urethrotome, C'O 
Ottenhcimer, K J , and Didgood. C Y , on 
torsion of testicle, 543 

0\ Brian cyst, diagnosis from urachal cyst. 298 
Ovariotomy, bladder injiines during, 313 
Ovaritis, gonococcal 880 
Ovarv, abscess of, intestmo vesical fistula 
Caused by, 345 
nerves of ureter and, 164 
tumours of, 132 
Oralalels), calculi and, 8S8 
medical treatment, 912 
in urine, exogenous source, 66 
cndOEcnous sources, 56 
phosphatie and, calculus, S9J-893 
Ovalic acid, normal daily excretion of, 56 
Oxaluna, 56-57, 889 
alkaline mixture for, 57 
clinical features, 50 57 
diagnosis, 57 
diet in, 57 
digestion in, 57 
diuresis in, 57 
milk m treatment of, o7 
mimicking urinary hthiasis, 58 
treatment, 57 
urethritis and 053, 634 
Osophenarsine, 844 

in BjT>hiJis. 843 854-853 
Oxjcyanido of mercury, as antiseptic. 440 
for cystoscopy, 252 

pre operative preparation of patient, 24o 
atenliiation of mstrunients, 241 

64 
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Osjcjaiude of mercury, in chrome uifections of 
Cowper 3 glands, 637 
in cystitis, 697, 700 
enlarged prostate, 451 
ucethntis, 632 
poeoning, 46S 
after cy stoscopy, 2i2 2i3 
Osyhaunoglobin, m urine, 52 

Pace, J M , and Cabot, H , on histology of 
undescended testes, 569 
Pficqiielin a cautery , for cervical erosion 278 
Page, B H. and Itilson, C, on mercurial 
poisoning after cystoscopy. 2o2-253 
Paget a disease, cancer of prostate and, 523 
of scrotum, 627 
Palpable kidney, SS 

Palpation, in investigation of renal disease, 38 
Pampiniform plexus thrombosis of, 590 
Pancreas, earemoma of, route of spread 11 
cysts in, polycystic disease of kidney and, 106 
tfiscia in region of, 1 1 
in relation to left kidnev, 5 
ureter, 8 

renal operation and, 5 

Pandalai, N G , Xair V G , and, on etiology 
of granuloma venereum 784 
Panendoscope JIcCarthy, 483 
Pfipavenne, effect on ureter of, 167, 188 
Papilloma, and malignancy, 113, 124 
nxmatiina and, 53 
site of, 8 

iSaa alia under names of organs 
Papin, P . Dambrin, C . and on intrapentoneal 
rupture of bladder, 314 
Papin's intCMuction of inferior nephro 
pyelolithotomy, 914, 615 
opaentioa for denervation of renal pedicle, 
136 

Paraffin workers' cancer, 596 
Paralysis, incontinence of unne with 267 
Paranephric tumours, tetiology, 132 
rlAssificfition 133 
diagnosis, 133-134 
epithelial, 133 
in children, 133 
mixed. 133 

operative mortabty, 134 
pathology. 133 
sexual incidence, 133 
surgical approaches, 134 
symptotna and signs 133 
treatment, 133 
Paraphimosis, 601, 603-604 
treatment, 603-604 

Pararectal approach, m ureteric operations, 
194, 1P5-19B 
Pararenal fat, 151 

Parasaciel approach, m ureteric operations 200 
Parasites in unne, 5I-S2 
I^rathyroKl hormones, calculi and 888-889 
Para uretJiral tubules of Skene, 291 
Paravertebral recesses, movable kidney and, 

62 

Paravesical fossa, 222 

Parenchyma, abscess of, in hydronephrosis 9o 
renal See Renal parenchyma 
Park, on hpomata of testicular tunicas, ST7 
Parker, A B , on ureter, 163 
Parker, G case of bilateral seminorna of 
testicle, 561, 502 
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Parker, H M , Paterson R . and, on radium 
treatment, 331 
Parker 8 rule. 387 

Parkes A S , on castration after puberty, 536 
Parkhurst, L E , on ephednno m enuresis, 282 
Parotid, carcinoma of, polyeyatic disease of 
kidnev associated with, 109 
Paroxysmal haimoglobimiria, 52 
Pars cavernosa, 370 371 
carcinoma of, 413 
involuntary muscle in, 372 
Pascal A , on fiatul® of bladikr. 345, 346 
Patch, F , ease of carcinoma of right kidney, 
121 

on sectioned kidney m polycystic disease, 109 
Pateau a catheter, 242 
Patent urachus See Urachus, patent 
Paterson. J C S See Ransome, G A ,Hol 
Paterson, R . and Parker, II M , on radium 
treatment, 331 

Pav onne, M . on hlholapaxy m women, 947 
Peacock, A H , on rupture of bladder, 309 
Pedicle, renal See Renal pedicle 
Pediculi, inflammation of scrotum caused by, 
626 

Peirson, E L . on bilateral seminoma, 562 
Pellacatvi, P . Mosso, A . and, on contraction of 
bladder, 232 

div ision of hypogastric nerv e m dogs, 229 
Pelouze, P S , on speed of penetration of 
gonococci, 858 

Pelvic abscess, diagnosis, 237 
cellulitis, diagnosis from extravasation of 
urine from rupture of urethra, 595 
flbrosis following, 352 
following pTOStaleclomy, 472, 517 
fascia, visceral, surroundmg bladder, 220 221 
hydronephcQsis See Hydronephrosis 
kidney, 173 
lavage, technique, 734 
nerves, 228 

as conductors of afferent impulses, 229 
division of, 231 
in dog, 230 

micturition and, 229, 232 233 
relaxation of urethra and, 228 
stimulation of, 229 
pUsus, 226 
veins m, 226 
spmdie, 164, 165 
stricture and, 182 
tumour, diurnal pollakiuria m, 259 
retention of urine caused by, 264 
•ureter See Ureter, pelvic 
Pelvis, female, anatomical relations m, 8 
fractures of, bladder injury in, 309 
gunshot wounds causing, 399 
ruptured urethra in, 394 
sling for, 398 
grip, Macalpine’s, 357 
iliac crest and, 2 
position of ureter m, 4 
renal See Renal pelvis 
Pemphigus ^ve^getans, diagnosis from syphilis. 

Penhallow, D P . on bullet in bladder, 335 
Penicillin, fcetal infection end, 852 
Herxhcimer reaction caused by, 851 
in balanitis, 781 
balanoposthitis, 620 
beeswax, 8'>2 
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rcmcillm, m bladder injuries, 313, 315 
sepsis. 472 
in ehnncroid, 784 

Cowper 8 glands, infections of, acute, 03C 
chronic, 037 
early syphilis, 8’>4 
epididymitis, C70 
gangrene of scrotum, 028 
gonococcal arthritis, 605 
epididymitis, 673 
gonorrlKTa, 54, 804-805 
administration, 804-8G5 
dosage. 805 

nonapecifie urethritis following, 029 
granuloma icnereum, 785 
lymphogranuloma inguinale, 787 
neuro syphilis, 852 
oil and beeswax, 853 
pregnancy, 804 

prevention of congenital syphilis 870-857 
prostatectomy, 404, 478, 481 
prostatitis, 058 
Bcpsis of genitalia, 022 
sypliihs, 851-853 

ndmimstnvtion and dosage, 8'>2-851 
during pregnancy, 852, 854 
urethritis, 632 
urinary fever, 700 
mfcctions, 70S, 770 

sulphamlamide powder and, in pelvic cellu> 

prostatectomy, 407, 468 
sulphonamido resistant gonococci and, 804 
urticaria caused by, 853 
remcillm G, in gonorrhcea, 805 
Penicillin X, in gonorrhcea, 605 
Penile flstula, operative technique, 40S-400 
virethra Set Urethra, penile 
Penis, absence of, COO 
accessory nipples and, 3 
octinomy costs of, 629 
adherent. 600 
amputation of, 010-613 
by bomb splinter, 393 
complications, 012 
for carcinoma, 414 

mental state following, 570 
partial. CIO 

copulation following, 384 
anatomy, 598 
blood supply, 599 
body of, 598-599 

carcinoma of, amputation for, 414 
mental state following, 536 
balanoposthitis followed by, 020 
circular, constriction of, fistula and, 407 
congenital malformations, 699-604 
contusion of, 604 
covermgs of, inflammation of, 621 
curved, in hypospadias, operation for, 386 
cutaneous lesions, 622-623 
surface markmgs, 3 
development of, 381-382 
diphtheritic infection of, 620 
dislocation of, 605 
dorsal vein, 225 
double, 292 
endothelioma, 609 

enlargement of, in inflammatory urethral 
stricture, 642 
epithelioma of, 609-617 
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Peritoneum, ot operations, on ureter, 1, 190, 192, 
193, 194-195, 190.197 
m relation to left kidney, 6 
liver and right kidney, 5 
spleen, 6 
ureter, 1, 8 

injury, complicating nephropexy, C8 
opening of, for stone, 203 
operative repair, 159 

wounds, closure, 199 200 
perirenal fascia and, 161 
reflection of, 220, 221, 222-221 
in infants, 225 

rupture of, hydronephrosis into, 97, 98 
Pcntoiustn, in injuries to kidney, 75 
Peritonitis, following transplantation of ureter, 
216, 219 

following ureteric operations, 290 
in true pelvis, complicating retention of 
urine, 264 

pelvic, rri gonorrhoea, 830 
tuherculoua, diagnosis from urachal cyst, 298 
ur»mie, following prostatectomy, 471 
Periureteritis, 182, 195 
Penuiethral abscess, 631 

m gonorrhoea, 869, 870. 877 
htholapaxy complicated by, 949 
treatment, 746 
calculus, 953, 955-956 
m cystitis, €92 

Perivesical space, in examination of bladder. 


PennattgaTvate of potash, in erosive balanitis, 
619 

Peroxide of hydrogen, in chancroid, 784 
in erosive balanitis, 019 
Petersen A , on etiology of acute prostatitis, 
056 

Peterson, D B , and Beuchat, E S . on pyro 
therapy in gonorthcea, 868 
Pethidine hydrochloride, in renal cohe, 168 
properties of, 168 
Petit's tnangle, 3 

Peyronies disease, following chronic cavemo I 
sitis, 624 ' 

de Pezsa catheter See De Pezra catheter 
pH of urine, 49 

Phenol, as catheter lubricant, 244 
in nephralgia, 141 

Phenol red, excretion of, by kidney, 25 
test. 29 

Phenol Bidphone phthalein test, 29, 33-34, 36 
in polycystic disease of kidney, 110 
intramuscular injection of, 29 
technique, 29 
variations, 29 

Phenolaine, in inflammatory urethral stricture. 

646 

Phimosis, 600-603. 727 
balanitis and, 781 
catheterization in presence of, 48 
chancroid and, 782 
circumcision for, 601-603 
dilatation by forceps for, 60l 
dorsal incision of prepuce for, 601 
epithelioma and, 609 
hydronephroais caused by, 86 
in association with urachal fistula, 297. 298 
treatment, COl-603 
by circumcision, 281 

uncomplicated, enuresis associated with, 272 


Phlebohtha, cystitis and, Gb7 
diagnosis, 240 
Mto of. 225 

Phkjndrin, glucoso and. 25 
Phosphatase, in kidnoy, 25 
Phosphates, alkaline, 57 

calculi and, 888-889 6’ee also Colculus(i). 
phosphatic. 

cloud of, in urine, 48, 49 
earthy, 57-68 
in all^lme urines, 49 
kidney. 2S 
urine, 25. 49, 51 
Phosphatic calciiUis, 892 
diabetes, 58 

Phosphatuna, 51, 57-59 
baciltiiria and, 55 
diagnosis from cystitis, 694 
diet in, 58 
diticests in, 58 
drug therapy, 08 
forms of, 87 
in air pilots, 58 
mental worry, 51 
potyuna with, 283 
sexual symptoms, 58 
treatment, 58-59 
Physostigmin, action of, 168 
Pijper, A , on etiology of actinomycosis, 829 
Pilcher e bag, 471 
Piles, urethral stricture and, 642 
See also Haemorrhoids 

PiUon and TK4vet\ot, ounew growtlioCteaticIe^ 
I 665 

Pm, flstuta caused by, 400 
in male urethra, removal of. 404 
Piper, M C ,etal , on adrenal tumour, 132 
Pitressm in urirmic peritonitis and ileua, 473 
Pituitary, anterior, extracts, m sterility, 541 
Cushing's bosophil adenoma of, 131, 132 
posterior, anti diuretic hormone of, 25 
Pituitrin, m renal failure, 450 
Planocame ona>athesia, 178 
Pleura, in relation to last rib, 149-160 
injury to, complicating nephropexy, 68 
Wounds of, 7 

Pleural membrane, m relation to kidney, 7 

reflection of, anterior, diaphragmatic, and 
posterior, 7 

Pleuropneumonia like organisms m non specific 
urethritis, 630, 631 
Plexus, aortio, 7 

lumbar nerve supply, 6-7 
of Santorini, 429 
pampiniform thrombosis of, 590 
aubpentoneal, of Tuiner, enlargement of, I 
Plica vesicalts transversa, 222 
Pnoumatuna, 60 
causes of, 60, 346 
definition. 346 

mtestino vesical fistula and, 346 
treatment, 60 

Pneumotborax, nephropexy and, 68 
Poliomyelitis, micturition in, 348 
PoUakiurio, 238-261 
alcohol causing, 260 
as reflex manifestation, 261 
associated with arteriosclerosis, 260 
bladder tumours, 260 
chronic mflaromation of posterior 
urethra, 260 
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PoJkkmnt, associated «ith congenital imta 
bihty of bladder, 260 
cjstitis, J60 
drug taking. 260 
c\trn\esical tutnonra, 260 
Kljoosiirw, 2C0 
ha'maturia, 52 
liydronephrosia, 96 
incomplete retention of wrine, 26B 
neplintis, 2D0 
ner%oiis diseases and, 259 
phosphntima, 58 
posterior urethritis, 261 
eti\aTgcment, 
prostatitis, 261 
pjelfincphritia, 260-261 
renal colic, 26l 
tuhercufoais, 260 
'pina! cord diseases, 259 
ureteric caleuU, 260 
uretliro eervico trigoniU4, 260 
chronic, 239 

condiments causing, 260 
cystitis foijoned by, 259 
definition, 25S 
duirnnl, 259 
nocturnal and, 259-261 
provoked by genital prolaps*. 259 
pehio tumour, 2i9 
renal calculus, 259 
seeico vaginal displacement, 250 
in children, 260 
old age, 259 
relation to exercise, 269 
posture, 269 
tropics. 259 

movnole kidney and, 61 
neuropatliic, 269 
nocturnal, caused by cystitis, 250 
enlarged prostate, 259 
tyjies, 250 

urinary antiseptics causing, 260 
•mth pus, 260-261 

uithoiit pus, 260 I 

Ste aUo 'Iicturition, frequency of ' 

I’olyrj Stic disease of kidneys Nre Kidneyfs), i 
poU cystic disease of 

rolyneuntis, arsplienamine compounds causing, 

548 

Poly orchidism, testicular, tumour and, 562 
Polyorchism, 541 

Polypuslil under naaiet of tarioiu organ f 

Poiyuru, 29’-294 
chronic, 283. 284-285 
types, 583 

compensatory, in renal impainncnt, 27, 30, 3b 
definition, 2b2 

emotional disturbances accompanying, 283 
from prostatic enlargement with marked 
chronic retention, 284 
mild chrome retention, 284 
m acute cystitis. 284 
pyelitis, 234 

Bright’s disease, 283, 284 
diabetes, 283, 284 
hydronephrosis, 96 
nervous dyspepsia, 261 
nitrogen retention, 2S3, 284 
prostatic disease, 282, 284 
renal infections, 731 
tuberculosis, 284 
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Polyuna, in urmary disease, 282 
movable kidney and, S3 
nocturnal, 284 
pollakiuria and, 266 
post operative, 283 
prc^noais. 283, 284 
protracted, 284 
definition, 283 
reactionary , 2S3 284 
reflev, 284 
transitory, 283 284 
fluids causing, 283 
in hysteria, 283 

medical substances causing 283 
with mild gastro intestinal dinturbanm 
283 

phosphaturia, 283 
urino m. 283 

Pondville Hospital, USA, carcinoma of male 
urethra at. 412 

Pontine gliomata, micturition and, 348 
Poradentia venerea See Lymphograniiloim 
inguinale 

Portal vem, in relation to left kidney. 5 
Post coronal hypospadias, 383 
Posterior urethra See Urethra, posterior 
Posture, albuminuria of, 49~50 
m difficult micturition. 262, S63 
palpation of kiiineys, 3S 
pvelitw of pregnancy , 774 
relation to incontinence, 267 
micturition, 326-227 
pollakiiirm, 259 

I Potassium bromide, prior to operation for 
hypospadias, 887 
citrate, in urinary infections, 763 
iodide, in eypbibs. 863 
(lermanganate, in cystitis, 97 
in gonorrhesQ, 863 
irrigation of bladder, 360 
ealts, aa diuretic, 56 
Fouch, post prostatic, 43S 
PoupartS lij^ment, at ureteric operation, 192, 
194 

Prather, G C , on hydrocele, 583 
Pregnancy, acquired surface markings in, 3 
“ essential ” nsematuria in, 167 
gangrene of bladder m, 702 
horseshoe kidney and, 18 
hypospadias €Uid, 384 385 
movable fcidriey following, 62 
penictllm in, 864 
pyelitia of, tieatment, 774 
renal tuberculosis in, 810 
stress incontinence in, 267 
ayplutis during treatment, 852, 854 
ureters in, 16.5-167 

manometric observations, 165 
urinary disturbances, calculi and, 889 
infections of, 727-729, 741-742 
Prepuce, actinomycosis of, 829 
adherent to glans penis, 201 
circumcision, 385 
cleansing of, at operation, 358 
booded, 383. 384 
kraurosis of, 631 
Preputial calculi. 621, 957-958 
adlology, 957 

pathological anatomy, 957 958 
signs and symptoms, 058 
treatment, 958 
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rrc«ac-rnl n<:T\e, » 

neurwtoTn>, n'pormia follow inc. .>-10 
rrc%p«i<’nl space. -22 
I’napwm. fiOS-COG 

chronic intcrmiltcnt, ftOG 


ilcfinition. 6f>j 
treatment. f'f>> 

Pnee. I X O on complement fixation teat for 
Conorriicea S7» 

Pri<*'tlc\, ^lenMllc ami, on (rcnitnl tuberculo«M 
in male, 70'i 

Pricstlex, J T . E B , onil. on hilatornl 

testicular tumours, .^02 
anil ‘'cliulte. T L , on omhrjomc ndeno 
eamnoma, \l(i 

nriilW ilbiir.D L .oncs.4cntiania>mntiirm,I43 
stf a!go Sclitilte, T L , *t al 
Pnnzinir. .1 !• . on diplitlientic infection of 
jicnis. G2(V 

Prohlcm sera, S37 fi3fi 

Procaine spinal nnff^ilie«m. m Tliompson pimcli 
prT)‘<intectom> , .'ifi'i 
ProctilH. potiocoecnl, S71'h74 

Profia\ine. in tiilicreuloiM hlailder, 81 1 
Propestin. effect on ureter, Hifi 
Vrolan U. Sit 

i'roiai>«* of li|a<|ilcr, 30<>-3f*7 
sliolotn. Sfifi 

ilincnosis. 
trerttnw nt. 

Prolapse, urttcrie .‘>rr Urtteric prolapse. 
I’rostnle, 4JH-I34 
nhseciw of, itl t«l>e«, 34*1, 3'»2 
aciinnm>co«H of. HJ*> 
ailenomntoiK, 43* 

ilinsmo''i* from retrovesical cjst, 828 
Inixrtrophj. retropubic prostafeetomv 
for, 4S2 

iimliro vesical projection of, <liapnosis, 205 
anatomiial nlilion to hhuUler, ‘220 
muscle. 223 

nl liinli, 22*1 
iiloiiv of, 413-434 
•htpuirsK. 434 
svmptdirtM, 433 434 
In-atiiK nt. 431 
ntrojihv of, 4I'». .'<K 
tr*olineiil, .'i3(i 

allncfirnrlits, 42*1 

ll-.l s.ippl). '22'.. 420 

cnl titoiis »U««a«i* of, conen turns of wminnl 

VCIcIls., .'.Ii) 

retriiji'il u Bi'prtuvcli. 4t«(l 
vci-nl call ulus RII.I, II3'l 
rnoc-r c.f. 1». 443. 41’, 440,. 
l>i..-|.-tn»tr>. .IJS 
Ms.! lef iinoltiiiu fit. IJ1 
ihspniwn from alsioj nrh1a<l<ler. 3'3 
I riatntic call tiltis, .'i20 
hrfuntiina rniis.-,! |.^, 
li'irTTVines ir\. ,’23, 7,24 .’>2 » 

met trtirc. t-sl 

iiKtnnnrrilalKWi enii-inp iiinirv, 304 
|Mtle.p,^.c....*,22 ’.23 ^ 

ra.l.ra| refrt lail ic tvinovn), 41.O 
tr«ri»iif»-|j rnl resr,-ti >ti for, '.n* 

Irr-Mtiocnl. ins, '21 ’.s', 

3. oration. 4S7 

eirfirs-nital al-s-rue of. 432 I 

si. ..f, 432 433 

roalf. Most! rfi> 432 131 I 


Prostate, congested, luematuna cnu«ed by, 54 
rctcmtion of urine cnu<eil bv . 2G4 
development of, 291, 432-433 
disease of, pohnina in, 282, 284 
endoscopic resection of, 375 
enlargement of, 200, 284 
and aton> , 434 
constipation, 459 
luemattirm, 54, 119 
pencjstitis, 704 
renal sepsis, 45S 
residual urine, 430 
iiraelin] fistula. 297 
tirmarv retention, 284 
vesicfll cftlcivUw, 929 

benign, transurethral resection for, 501-502 
eatlietcnration, 241 
causes, 44’>-44(3 
cjstoseopy, 456 
contraindicated, 248, 253 
** fascia ” as result of, 10 
pastro intestinal lesions, 459 
instrumentation and sacctilus in. 390 
methods of investigation, 435-439 
poilakiurin caused bj, 259, 260 
posterior lobe, 436 
rectal palpation. 4.33 
residual urine in. 330 
penile, 227, 352. 353 
Pimple, 435-446 
ago incidence, 430 
bladder m, 438 
calculi ami, 440. 44), 449 
eniis© and nature, 435-430 
complications, 441-143 
treatment, 447-450 
course, 443 
diagnosis, 444-440 
diverticula and, 442, 443, 450 
epididjTTiitis eoinpJicating, 441-442, 449 
examination of patient, 439-441 
li'cmatiirin and, 442, 440 
infection and, 449 
kidneja m, 438 
microscopj, 437 
mortality rate, 518 
pathological nnatoinj, 436-43^ 
prognosis. 444 
rneia! incidence, 430 
renal failure and, 442-443, 430 
retention of urine and, 441 
treatment, 447-448 
peeondary mnlignnncj, 443 
pe|w.s and, 441, 440 
pigna and symptoms, 438 
tniiiment, 447-451 
non operative 430 431 
iintem in, 438 
MWthra in, 437-438 
vascular system in, 438-439 
X*mv thernpy, 449, 45! 
examination, 429-432 
ginemi ami local, 429-431 
fibnius, bar fonnation with, 502 
d)Mx-tn«in mill, .’,UH-r>ll 
diagnosis, 509 

din< n-ntinl, 509-510 
fiatbolog), .30H-.309 
Ifenlmcni, 510-.31 1 
niropuba' ni.pnmrh, 4Sfi 
fitn'-liAns of, .330 
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rru-.tnti, t:onorrhce«l iiixthritH m\oKing 54 
hyporpIrt^M of. in sc}iwt<3^ointa«is, 818 
h>|>c>rtropli\ of, Onj 
cfiliirgcmcnt of, -135 

sinjpfe, {writJeal proatat«ttamy for, 4S7 
retention of unno ciiu«ed lij , 2fi4 
virpnt mn-turition in, 261 
of, 53~», 530 

mfWtion of, uretJintM caused bj, r>34~63> 
injiir\ of, ntrophj following. 635 
lesions of, iirjniirj inrontinenee nit),, 266 
b inphafio dniinage, 429, 430 
‘ muliilc lQl>e,” 42s 

cnlrtffn inent, 436. 437 
neeiUmg of, 432 
ner\o anppl\ , 429 
normol, 436, 437 

obstruction of, blood urea clenmnce, 33 
e\stostnm> m, 515-516 
diagnosis, 433 

difticult micturition and, 262 
pemrcthriil re-wrtion for, 520 
poat <ii?ceatit^, prqgnqsef oSO-S2i 
renal lunetion tests in. 36, 37 
supnipiibic drainatte tn. tirocram, 35 
aurgieal proeedurcs, 3I2~52l 
trHnsiireihral approach, Uistoncal note, 493 
HTOrt eoneeiifration test for, 26 29 
iitmnrt mcontmence with, 26S 
putliolopicnl clintigea in, ascending infection 
imrl, 723 
rectal n<p<ct, 431 

anrromu of, diagnosis from stmpio enlarge 
meiit of prostate. 446 
aeiiile enlargement of, 332, 353 
inieturicton and, 227 
Rhcntli of, 221 
siirgienl nnntomt, 426'-429 
trnnsuretbralreseetfonof at Majo Clime, 499 
bt Mato Clinic mcthoils. 500-507 
after treatment. 304 
Iiiemorrhagr and, 501 
in England, u06 
indications, 301-302 
mortality, 501, 504, 505. 506 
operation tocbnique, 503 504 
statistics, 301-500 
bislory of. 491 
m cancer, 524 

incontinence of urine foDoHing 266 
■McCarth>’8 493-499 

after treatment, 406-497 
ai3»sj)jpsiA for, 490 
complications, 498—190 
ex(ra\asation of urine and, 495, 499 
liiemorrhage, post operative, 496 
secondary. 497, 498-499 
mortality, 497-498 
operative technique, 494 496 
pre operative treatment, 496 
selection of rases, 498^99 
tuberculosis of, 521, 

calcareous deposits in, 326, 526 
diagnosis from simple enlargement of 
prostate, 446 

tumours of, infiltration into bladder, 237 
prostatectomy and, 4o2 
retention of urme caused by, 264 
unilateral, 432 

Pfoststectoiny, anuria following, 287 
arteriosclerosis and 340 


'i. X 

Prostatectomy, aspermm following )40 
blood pressure and, 478 
urea test and, 31 
calculi folIovTing, 526, 528 
carcinoma following 435 
complications 472, 517 
definition 452 
epidftlyniitis following 441 
excretion urogram prior to, 33 
hatmorrhage following, treatment, olS 
Hamilton Irving rci^ner following 367 
Hams, with closure of bladder, 516 
incontinence of utme followmg 266 
indigo earroina test prior to, 31 
Hams s colour standard 3S 
•fudd s operation, 454 
Ioca) aoicstbesia for, 357 
obstruction after, 339, 341, 514 
retention of urine and 2b4 
one stage, contraindications, 518 
mortality risks, olS 
open, 313-316 
pericystitis Ibflowirg. 707 
pcnoeal 487-492, 5|9 
complications, provision agunst 487 
U insbury \\ hite s instruments 491, 492 
Youne'a technique, 487-489 

IVinsbiijy vtbiieamoiJjfieatJOfts, 489- 
492 

phenol sulphons phtlialein test prior to, 29 
post instrumental urethral stricture, 313-514 
post operative instrumentation, 513 
prognosis. SSO 

preliminary suprapubic drainage 514 516 
pro operative instnunentation, 612 513 
puncli ^S'ee Poostste, transurethral resection 
of 

ra<)ic«l retropubic, for caremoma, 486 
retropubic, 482 486 

cystostomv and, 482 483 
cysto urethroscopy and, 483 
indications for, 482 
fprovesical) operation, 616-517 
technique. 483 

aemmal veetcuhtis folioaing 664 
aubtotai retropubic, for calculous disease 
486 

euprapubic, 432-476 

by reconstruction technique, results 47S- 
476 

cellulitis of scrotum comnhcating 47 1 
•pemisl/c cord campheaUng, i7j 
compiications, 470-473 
contraindications 459 
drainage prior to 30 

gastro intestinal lesions in relation to. 459 
history of, 452-455 

incomplete incontinence complicating, 
472 473 

instruments for 462-463 
la^ratorv tests, 457-458 
mortality redue^ by new antiseptics, 4 76 
one stagey 461-469 
catgut for, 405 
complications, table of, 475 
post operative treatment, 46S— 169 
results. 474-475 
stitches employed. 465-467 
technique. 463-469 
peUic cellulitis following, 472 
persisting fistula complicating. 472 
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^8^c^lotbe^H2l>, in urmnrj jnronhnenrc 
Plibos, 2 

nMominnl contents nnd, 2 
cutnnooiis surriieo niarkinj::^, 3 
m relntion to pjmmidalia muscle, 3 
Fiibie vein, infernal, 225 
I’ubo prostfttic liRivmentB, 2il, 420 
Pubotomj, liladder injury at, 313 
I'libo \esicnl lijramcnt, traction of, nmture of 
bliKldcr nnd, 310 
I'lielcnd/i} nen e, 37 J 

1‘udic nerves, division of, m cals *'8 ‘*'’9 
231 - . — . 

mictiintion nnd, 233 
uretlirnl resistance abolished bj 231 
Piiei^wriiiTn, pyeljlis in. treatment. 774-773 
urinarj infi\tions of, 727'-7i'j 741~742 
Punch. Hriinscb Humpui, 501, 502, 501. 503 
Ciiullc'a ,504 

prostatectomj Prosfnte, transurethral 
resection of 

Tliotnpson. 501, 502-503 

triinsurethrnl resection viith, after 
treatment, S04 
operation teclmuiue, 503-504 
Piirnurn of bladder, hnimatunix and. 52, 54 
P^elecfan, in excretion nroprapJiy, 34 
m pjelopnijiby, HO 
I’jelectavis, nephrectomy, 135 
Pyelitis, acute, nlkahno treatment, 7C3 
patholopeal anatomy, 714 
}*olyiirjA mused by. 2^4 
ehromc, cjstoseopic picture. 730 
piitliolojticat anatomy, 7i4 
uroterie cntheteniation for, 43 
(tonoeoecal, 873 
in cliildren, 740 

treatment, 773-774 
hydronephrostn, 83, 84 
movnblo ktdnev and, C3 
of prepnftney , 167 

tmatment. 741-742, 774-775 
MX incidence, 00 
suIpfionAmide tlierspv, 76S 
PyciogTsm, normal, 4o 
Pyelography, aaccndine, 39, 41, 42, 45-47 
eorttrrtindicafions, 40 
•lifTerentinl value, 41-42, 47 
m intlammation of kidney, S5 
renal tumour, 119 
solitary cyst of kidney, 104 
mdicntiofiB for, 46 

rcnetions nnd compliciitions following 47 
technique, 47 
iisefulne=s of, 41 
descending, 39 

df/Terenlial value, 41-42, 47 
for ureteric calculus, 200 
excretion, m rndd dilatation of pelvis, 720 
hutoricol, 883 

in adrenal tumours, 131, 132 

embryonic adenoeareinorna, 116 
essential haimaturia, 143 
hydatid disease, 824. 827 
hydronephrosis 98, 99 101 
movable kidney, 64 65 
nepjiralgia, 140 

polycystic disease of kidney , 109-110 
renal actinomycosis, 830 
growths 119, 122 

tuberculosis, 794, 800. 801, 807-809 


Pjelography, m stricture, 182 

tumoure in upper abdomen 122 
Mistrumentfll, in coicmoma of kidney, 120, 

in hydronephrosis, 98 

poJycj'stic disease of kidney, 106, lOS 
renal infections, 731-732 
intravenous drugs used for, 255 
in kidney' injuries 74 77 
movable kidney, 61, 64 
perinephric abscess, T5f, 7o2 
perinephritis, 747 
renal neoplasm, 42 
renal tumour, HD 
schistosomiasis 820 
iipetcnc cafculi, 908 
tumours 128 
prostatectomy and, 457 
retrograde lOl 
in kulnw injuries, 74 
movable kidney. 64 
aoduim iodide in 165 
PyeloUtliotomy technique, 913 914 
modidcattons of. 914 
Pyelonephritis 54 

acute ascemling following transplantation 
of ureter 216 

Without retention, treatment, 738 
attiofogy, 713 
after removal of stone, 198 
earcinoma of bladder and 323 
causes of, 708 
ehromc, 136 
cystitis and, 693 
following spinal lesions, SoO 
gonococcal, 873 
iiiematunA in, 53 
mtestino vesical hstula and, 346 
(itholnpaicy compbegted by, 949 
movable kidney, 62 

parenchyma and renal pelvis involved m, 714 
polJatuuna aorotopanied by, 20(^261 
prostatectomy complicated by, 474, 475 
sex incidence, 90 
treatment, 478 

without obvious obstruction, treatment, 
740 

Sre also Kidneys infections of 
Pyelosil, ta excretion urography, 3t 
Pyelostomy for ealculoua anuria, 926 
Pyitolomte ilarion s technique, 914 

Pyelotomy, technique, 152 154 
Pyelo ureterogram, in injury to kidney, 77 
ureter, 179 
m ureterocele, 178 

Pyelo ureterography, ascending, intravenous 
urography m relation to, 44 
Pyelumbrme in excretion urography, 34 
Pyloric obstruction, movable kidney and, 64 
I^Iorua. congenital stenosis of, Rammstedt 
operation 213 
Pjonephrosia 55,721-722 
cakulous 898-899 
definition 721 

diagnosis from perinephric abscess, 750 
fbitowmg iniplanCation of ureter, 210 
haematuria caused by, 54 
pathological anatomy. 721-722 
treatment, 753 

Pyoapeimia tn aeminal vesiculitis, 66S 
I^oureter, 744, 740 
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Pyrali, L X , Fow w eather, F S , and, on X ray 
appearances of calculi, 889 
Pyramidalis muscle, 3 
Pyreto therapy, in gonorrhcea, 8(58 
in syphilis, 856 
Pjuria. o3, 54-55 
abacterial 758-759 
eistoscopv in, 43 
m cjstitis, 683-684 

mfected renal calculus, 903 
prostatitis, 661 
urinary tuberculosis, 803, 804 
localization of source, So 
sterile, neoarsphenamme, 769 
urine m, 54 55 

vesical pains and, diagnosis, 258 

Quadratus luraborum muscle, 148, 149 
at renal operations, 147, 148, 149 
in relation to kidney, 6 

Queen JIary s Hospital for Siek Children, 
Carshalton, investigation of diseases 
of bone and calculus formation, 889 
Quick, E , on rupture of bladder, 311 
Quinby, W C , case of ten year survival after 
removal of abdominal testicular 
neoplasm, 571 

on gjniecomasty and testicular tumours, 567 
Qumine, in injection of hjdrocele, 583 
in urethral instrumentation, 647 
varicocele, 583 


Rabbit, fascia in, II 
renal blood flow m, 37 

RnSiC, J , on treatment of retrovesical hydatid 
cysts, 823 

Radiotherapy, and orehidectomy foe malignant 
disease of testicle, 572-573 
in cavemositis, 634-025 
cystitis, 701 

epitheboma of penis, 610, 614-617 
mahonnnt dermatitis of penis, 623 
papilloma of pem«, 609 
priapism, 605 

renal actmomvcosis, 831, 832 
of inguinal glands, m malignant growth* of 
scrotum, 597 

Radium, m carcinoma of bladder, 336, 329-333 
fistula following, 340, 342 
m urethral sarcoma, 437 
needlea, for carcinoma of deep urethra, 415 
penis, 015 

urethral cpithehomv, 427 
Radon socils, 33i 

Rajam.R.t ,ongranulomftvencreuni,784 735 
on meningoencephalitis due to Ivmpho 
X, 1 « granuloma inguinale, 787 

Rake, O i,ee Grace, A tV, . JIcKee. C. M 
Rami, fracturo of. estrapentoneal rupture of 
bladder and, 310 

nipturo of mombrano prostatic urethra 
canaevl hy, 395 

Randall. A . theory of calciilo genesis, 891 
Raasome. G A, dal, on treatment of terebrol 
sjTOptoms following arsphenamine 
treatment, 849 

itatner, Slacken,,, and, folio. 

Un.I.ng. L H on result, of on-ludonery, S?9 
Rajtr 8 case of hvdroealj costs complicot^ bv 


Rea, C E , on anorchism and monorchism, 541 
on malignant tumours of testicle, 569 
Creevy, C D , and, on adrogen therapy, 538 
Rectal examination for foreign bodies m 
bladder, 337 

ID bladder conditions, 237 238 
female, 169 
male, 169 

findings, 264 265 
prostatins, 261 
of prostate, 431 

polypus, enuresis associated with, 269 
prolapse, difficult micturition causmg, 262 
sphincter, dilatation of, in infant, shock 
follow mg, 379 
urme specimens and, 48 
Recto urethral fistula, 409 
congenital, 345 • 
surgery causing, 407 
Recto otethralis muscle, 220 
Recto>vagmal fistula, congenital, 345 
Recto vesical fistula, congenital, 345 
pouch, 222 * 

Rectum, anatomical relations, 237 
to bladder. 220 

excision of, pelvic nerve division and, 229 
fatty tissue covering, 12 
reduplication of, 292 
Rectus abdominis muscle, 2 

splitting of, operative technique, 197 
surface markings, 2 
muscles, nerve supply, 6 
Rectus splitting approach at ureteric opera 
tions, 197 

Rehfisch, E , on posterior urethra, 227 
Reichle, H S . and Connor, W H , on Ij mplio 
granuloma inguinale, 786 
Rcischauer, F., on enlarged prostate, 435 
Reiter’s disease, 631 
Renal abscess, 715 716, 717, 722 
fascia and, 1 1 

infection associated with, 0 
iche, 57, 58 

bladder papillomata causing, 320 
actmomyc^is See Actinomycosis, renal 
artery, 7 

aberrant, m hj dronephrosis, 93 
anatomical relations of, 5 
aneurysm of, 69-71 
setioloffy, 69 
clinical features. 70 
diagnosis, 70 

displacement of organs by, 70 
faloe, 69 
haiinatuna, 70 
mtravenous urogram, 69 
pathology, 69-70 
rupture, 70 
statistics, 69 
traumatic cases, 69 
X ray diagnosis, 70 
course of, 24 
development of, 14 
ui displaced kidney, 14 
hydronephrosis, 89, 90, 92 
blavtema, in genesis of embryonic adeno- 
carcinoma, 113 
blood flow, 26-27 

glomerular filtration 0nd, 24 
calculus, tetiologv, 887-892 
theones of, 8M 
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Rennl crtlculus, age incidenee, S92 
aseptic Jesions, 896-S98 
bacterial, 894 895 
blood pressure and, 138 
bone diseases and. 889 
calcium and, 887-889 
calyx resembling 46 
carcinoma and, 897. 893 
course and termination. 910 
c\stm 39 

cystoscopy, 42 903 906 

development, S9>-S96 

diagno^s, from aneurysm of renal artery, 

essential hanmatunn, 143 
diet and, 889 891, 928 
dissolution of, 918 929 
diurnal pollakiuna caused by, 2o9 
food faults and, 928 
frequency of recurrence, 891 
giant, 895, 903 

hydrocalycosia complicated by, 894 
hydronephrosis caused by, 90, 96, 97 
in amyloid disease, 894 
horseshoe kidney, pyelogram, 19 
hypernephroma, 114 
polycystic disease, 106 
pregnancy, 889 

hjdfoureter of, ICO 
squamous celled epithelioma, 124 
incisions for removal, 146 
infected, aymptoms 003-904 
injuries and. 77, 889 | 

multiple, radiographic a[ipearancea, 39 
nephrectomy, 161 
oxalates ana, 888 
parathyroid liormonea and 888 
patholof} of kidney, 896-900 
starie, 893-890 
phosphates and, 888-889 
position, 896 
pyolotomy for, 1S2 
Randall s theory, 801 
recurrences 02^921 
resembling calyx, 46 
septic lesions, 808-800 
soft. 893-895 

spinal card lesions and, 362 
symptoms, 128 
treatment, medical, 910-912 
surgical, 012 916 
indications, 912 913 

vesical calculus and, relative incidence, 886 
X TBy diagnosis, 30 908, 907, 911 
capsule, 151 

aberrant suprarenal islets under, II? 
nerves of. 13C 

earbunclo, 139 715, 716, 717, 718 
diagnosis, 752 

from actinomycosis, 830 
renal neoplasm 42 
uroselectan pvelography, 42 
colic, anuria in 024 
complete, 901 

differential diagnosis. 901-902 
in hydronephrosis, 96, 97 
oxaluria, 57 

poly e» Stic disease, J 08 

spinal cord lesions, 352 
incomplete 901 
movable kidnev and, 63 


1019 


Renal colic, pethidme hydror-lilonde for 
168 

phosphatic cloud m iirinp, 49 
phosphatuna and, >S 
phjrsical examination, 90,^ 
pollakiuna with 261 
renal tumour and US 
symptoms, 900 902 
treatment, 902 
uretene stricture end 182 
cortex, adenomata of. hvpernophromntu 
arising from 1 1 3 
cyst See Cysts, of kidney 
eystodenomata, 113 
decapsulation 13i 13G 
in essential haimatuna 143 
nephralgia, 14} 
toxsemic kidnej , 1 39 
indications for, 139 
denervation technique 141 
disorders nerves as cause of 7 
ectopia, blood supply. 174 

in horseshoe kidney, pyelogram 19 
unilateral crossed pyeJogrum 16 
epithelium, renal hypernephromata arising 
from, 113 

failure, m polyrystie disease ]08 
10 surgical diabetics 962 
treatment of urinary infeotions, 771-772 
treatment, 450 
unilateral. 771-772 
fascia, 9-12 
connections of, 12 
m hydronephrosis, 01, 02 

pathological conditions 10.11 
fistula, following excision of solitary cy st , 101 
fossa, movable kidney, 62 
frequency. 374 
function, I 

after nephrostomy, 09 
autonomic nerve supply and, 26 
cystoscopy m investigation of, 43 
factors innuencing, is 27 
foreign substances jn bloodstream and. 


in luiilatcrs} renal legions 27 
indigo carmine in investigation of. 43 
mfeetton and, 33 

intravenous urography m investigation of, 
39 

normal. 33 

posterior lip of hilum and, 7 
quantitative assessment of, 43 
separated urines in estimation of, 43 
tests 27 37, 4oT-45S 
blow! 27, 30 32 
blood urea 30-31, 32-34 
choice of, 36 37 
colorimetric estimations, 29, 30 
combined, 27, 31-34 
general considerations, 27 
in difi'use glomerulonephritia. 139 
llcCarthv s transurethral resection of 
prostate, 496 
polycystic disease, JIO 
prostatie obstruction, 36, 37 
solitary cyst of kidney , J04 
uidigo eamune, 30, 36 
advantages of, 36-37 
technique, 30 
sanations, 30 
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Renal function tests, individual, 29-30, 31 
limitations of, 31 
interpretation, 30-31 
non protein nitrogen, 31 
of fluid intake and output, 21-28 
technique, 28 
vet«ivtion, SO-31 

phenol sulphone phthalein, 29, 34, 36 
radiographic, 27, 34-35 
specific gravity, 28, 37 
urea concentration, 28 29 
ureteric catheters in, 29 30 
urinary, 27 

urinary infection and, 36 
urine and, 49 
value of, 36 
theories, 24-27 
historical, 24 

growths See Kidnej(s), new growths of, 
tumours 

h»maturia See Hsematuna 
hemorrhage, causes of, 143 
hydatid See Kydatid disease, renal 
impairment, constituents of urine in, 28 
exercise and, 32 
function index, 36 
radiographic appearances, 35 
tests of, 27-37 See also Renal function 
tests 

incvsion, in congenital urethral stricture, 390 
oblique, for approach to lumbar ureter, 
188 189 

infection, ascending pyelography m mvesti 
gation of, 46 
empyema following, 7 
hydroureter in relation to, 107 
symptoms, 66 

injury See Kidney, injuries 
insufticiency, 27, 28 

ascending pyelography contraindicated, 
46 

blood urea m, 31 

diodone and lodoxyl contraindicated, 34 
safety factor, 37 
symptoms, 430—457 
urea nitrogen in, 31 
1 ‘ichjDmia causes, 130 

hydronephrosis causing, 136 
hypertension and, 130 
lavage, m nephralgia, 141 

ureteric cathetenration for, 43 
mass, bilaterol, 18-21 

congenital skeletal deformities associated 
with, 19 

fibrous tissue and, 18 
hilunv of, 19 
hydronephroses, 18 
incidence, 18 

of genito urinary defects associated 
wnth, 19 

isthmus as third pari of, 19 
pelvLs of, 10. 21 
position of. 18-19 
prognosis, 18 
pyelograms, 18, 19, 20 
sex incidence, 18 
composite, 18-21 
undaterfll, 18 
composite, 21 

inferior mesenteric artery and. 21 
ureters m, 21 ' “ 


Renal necrosis, ascending pyelography followed 
by, 47 

neoplasm See Kidney{s), tumours of. 
neuralgia, treatment, 174 
opacities, in plain X ray films, 39 
operations See Kidney(s), operations 

pain. 149-141 

cystoscopy and, 42 
menstruation and, 63 
papilloma, 123-124 ' 

parenchyma, adenoma of, 112 
malignancy and, 112 
angtomais, 112 
at operation, 157 
fibro adenoma of, 112 
growths of, incidence, 123 
hypernephroma of, 112-116 
at autopsy, 113—114 
calcified. 120 

calculi associated with, 114 
Ewmg’a classification, 113 
incidence, 122 

macroscopic appearances, 115 
malignancy and, 113, 114 
microscopic section, 115 
mode of spread, 114, 115, 110 
origin of, 113-114 
site, 114 
size, 113, 114 
in nephralgia, 140 
tumours, classification, 112 
innocent, 112 

pedicle, at operation, 145, 156-156, 159-160 
causes of operative difficulties, 160 
clamp, at nephrectomy, 155 
denervation of, 26, 138 

for essential hamatune, 143 
renal neuralgia, 174 

in anatomy of abnormally mobile kidney, 

01 

aneurysm of renal artery, 70 
removal of renal tumour, 122 
injury to, 74 
length of, 154 

ligation of. 154-166, 159 160 
operative damage, 154 
sclej-osed, J55. 15^ J60 

tying in continuity, 155-156 
pelvis, 8 

abdominal approach contramdicated, 145, 
161 

anastomosis between ureter and, 102 
blood clotting m, 9 
supply, 154 
calculus in, 120, 166 
rapacity, 45 

carcinoma of, papillary, 112, 123, 124 
squamous celled, 112 
cellular tissue m. 10 

changes resulting in obstruction to oiitfiow 
from, 85 
chyluria and, 59 

dilatation of, congenital hydronephrosis 
end, 86 

excretion pyelogrom, 730 
in ascending infection, 720 721 
children, 353 
double, 8, 46 
incidence, 46 

emptying of, normal rate, 140 
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Koniil pcltn, epithelium of. m 
nephroiH 8.> 

RTO«th« of. 12’, 123-124 
inculeoee, 123 
hciihnK powers of, 114 
m l«icilJum, 51 

hyilronepliro-'W, 82-84, 81, £HI, *‘1, *12 
ncphrnlpm. 140 
soliturj ojst, 104, 101 
ureteric oolic, lOS 
stricture, 182 
urogrnms, 3l 
injury to, 74, 13C 
iiorrniiJ, 4 1—10 
pteloprom of, 41 
juipillomn, 112, 120, 12J, 12S 
causing li3*mntoncplirosii, 9i» 
BjmpfofiM, 123 
plustie operations on, 101 
re<lupli''ation of, 40 
re impl in*i»tion of vinter into, I0I-I02 
ring muscle sj stem, 137 
shape of, 8 

srjnamous celletl epitliclioma 124 
tumours of, O'), 112. 121-124 
a^TOptoms, 207 
ureter m relation to, 102, 1 01 
xarietics, 45 
pilaster, 10, 11. 12 
ptosis, m nepliniltfia 140 


sclerosis, chronic, 717-^18 
Htpsis, -H? 

following nrostatectom}, 472 
Bubstanee, disintegration of. in renal iojurj.71 
m h>dronephro'*H 81,84 
fftcelling <!iflgno<M 74 
sjmpnthetic nertea 7 
sjmpnthctico tonus 140 
tulicrculosis Set Tuberculosis, renal 
fiihiilcs, 21 24 
arterial supply, 24 
chemical traasformation in, 21 
excretion 2o 
rtvibsorplion, 21 

in hydronephrosis, 04 
tumours Ace Kidney, tumours of 
sem(s). 7 

ilMcJopmenl of, ]4, 24 
in rongenitnl ureteric abnormalities, 174 
hydronephrosis, 89, 92 
liBiituro of, in remot al of renal tumour, J22 , 
vess“ls, aberrant See Kidnevls), aberrant 
bloodscsseis ! 

absence of, in true solitary hidnes, 17 i 

embolism and thrombosis, b-ematuna 
caused by, 53 

kinking of, m mos able kidney , 51 
wound closure of, 160-161 
A'ce alto Kidney (s) 

Resorcin in balanoposthitis, C20 


Rete testis, 633 

Retroperitoneal sarcoma, differential diagnosis. 


Retropentoneal sircoma in children 130 
tissue, 9 ’ 

Retn^nihjc prosJaterJomy 4S2 4SS 
eystoatomy and 482-483 
cysto urethroscopy and 483 
indications for 482 
(prevesical) operation 516-517 
technique 4S3 483 

Retrovesical space hvdatid disease of, 828 
Rotzius cave of drainage 3II 312 
in ruptiireii urethn 39^ 
untie in, 310 

diagnosis from distended bladder 394 
space of 222 429 
drainage of 343 

Rhesus monkeys, ureteral changes mpregnanci 


giiinale and, 786 787 

RhouinatiMn chronic ascending infection of 
kidney and, 724 
Rib accessory lo8 
eleventh m relation to kidney, 1 
eversion of hypernephroma associated with 
38 

fmeturo of. kidney injury as$ociat»i irjtii 
72 76 

m relation to kidney, 1 7 
removal of, povt operative weskening, 145 
eteriium tri relation to 1 
twelfth, 1. 3 
exposure of, lo7 
length of, 117 I5S 
pleura and 149-150 
Kicharils on glomerular Bltration, 24 
Riches. K \V , double Y tidal dram and 
eysfometer, 690 
on carcinoma of ureter, 129 
I diathermy for priapism, CDs 

enlarged prostatio ducts in prostatitis 001 
' ureteric tumours, 126 

Rickets renal kidney function in, 1 
Ruidoch. C , Head, H , and, on infections and 
spinal cord lesions 349 
on transection of spinal cord, 231 
Riedel a lobe, lit er and, at operation 4 
Rimmis test in nervous disorders of mic 
turition, 351 

Ring test for bdirubm, 50 
Rmgleb cystoscopes, 248, 249 
Ringworm of scrotum 593 
Ritter, J S , IlcCarthy, J F , and, on ejacu 
latory duct^ 529 

Rittmon. G F See Romansky, M J 
Robb, J J , on typing of urethral carcinoma 

413 

Roberta J B , on surgical treatment of 
malignant disease of testicle. 572 
Roberta, Lane, semen normality figures 
544 

Bobertaon, E G , Denny Brown, D , and on 
reflex contraction of bladder, 233 
Robertson, J P on pyelograpliy after uijupy 
to kidneyr, 74 

Robinson, R H O B , on transurethral 
resection of prostate by Jlayo 
Cliiuc methoils 506 

Roche, A F , case of calcified livpemephroma 
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Romani'?, "W H C , and Alitchiner, P H , case 
of transference of thermometer 
direct from rectum to urethra, 630 
Bomanskj, M J, and Rittman, G E, on 
oil nax suspension of penicillin and 
sj'philis, 852 

Romiti, C , on malignant disease following 
orchidocleisia 5"0 
on varicolymphoeele, 585 
Root of penis, 598 

Roper, R S , on vasotomy m gonorrhoea, 868 
Rosenthal, S M , on diet in gonorrhoea, 863 
Ross, A O F , on injections for gonococcal 
epididymitis, 873 

Rosa, H P , Gask, G E , and, on hypogastric 
plexus 185 

Rosiing, T , eases of calculous anuna 921 
Bothera s test, 60 

Roux, E , Metehnikorf, E , and, experiments on 
syphilis, 834 

Roising, on renal decapsulation, 135 
Rorsing a operation, in polycystic renal disease, 
110 , 111 

Rowntree and Geraghty phenol sulphone 
phthalem test, 29 30 

Rubasehow. S , on testicular tumours, 569, 577 
Rubntua, Gauthier and Minets operation for 
djsectasia 511 
Rugs, in bladder, 234 
Runeburg, O , on abacterial pyuria, 759 
Rupture of bladder. 303-31 1, 640 
extrapcntoneal, 309 310,311 
tntiology, 309 
diaonosia, 310 
pathology . 309 310 
signs and symptoms, 310 
treatment, 3U 

intrnneritoneal 308 309,310-311 
Ktiology, 308 
diagnosis, 308-309 
pathological predispositions, 30$ 
pathology, 308 
symptoms, 308 
tccAttnont, 310 311 
of kidney See Renal rupture 
penis, C04-G03 
renal See Renal rupture 
Ilu«chp, C , and Bacon, S Iv ^ on tumoiuca oC 
ureter, 12G 

Russell R Hamilton, technique for excision of 
urethral stricture, 393, 401 
in stricture due to urethral injury, 393 
Rutherford, on ruptured bladder, 396 
Uuticka on androsterone, 034, 535 
Ryall, E C. eystoseopic siens of growths of 
urethra, 410, 411 

urcthroscopic \iews of cysts, 404, 40» 

on olseolw carcinoma of testicle with 
sexual precocity, 567 
bacrnl glands, 429, 430 
nerves, branches, 2 ’6 

•lofsal roots, division of, 230 
promontory, m fo-tus and infants, 2 
in physical examination. 4 
Saero genital fold. 222 
m ft male, 223 
Sacnim, palpable parts 2 
Stigo gram ufcthntis. f.3\ 

St Rarthnlomew s Hospital, testicular tumours 
treatrxi at, 172 


St Kartal, Dimtza and, on tubercle bacilluna, 
789 

St Mark’s Hospital irrigating apparatus, 406 
St Peter s Hospital, mcidetice of lithiasis at, 887 
non specific urethritis at, 629 
series of cases of calculous anuria 921, 923 
renal calculi, 902, 903 
stone in upper unnary tract, 892 
ureteric calcuh, 896 
sterilizer, 241, 243 
suprapubic prostatectomy at, 474 
St Thomas’s Hospital, sulphonamide treatment 
of acute gonorrhoea at, 866-867 
Sakaguchi, Y , case of adenomyoma of epididy 
nns, 575 

Salaman. M K . et al , on arsphenamme com 
pounds and jaundice 848 
Saline, mtravenous diuresis produced by, 27 
in cystitis. 699 

post operative anuria, 288 
prostatectomy, 468 

re-estabUshmeut of renal secretion, 449 
renal infections, 733-734 
sepsis of genitalia, 622 
uramic peritonitis and ileus, 473 
isotonic, 25 

Salpingitis, gonococcal, 879-880 
Salvarsan, 844 
Salyrgan, as diuretic, 36 
Santonni labyrinth of, 225 
plexus of, 429 

Santos, K Dos See Dos Santos, 11 
Sarcoma, retroperitoneal, differential diagnosis 
38 

Sargent, J C See Ewell 0 II , et al 
Sato, S See Miyagaws, Y 
Scabies, diagnosis from syphilis, 842 
^arpa’s fascia, 371 

Sebacht, F W , on hypertension in polycystic 
disease of kidney, 106 
Schafer, £ A , on ureter, 164 
Schaffhauser, F , animal experiments on 
abacterial pyuria, 759 

Schaudinn F . and llorfmann, E , on discovery 
of S paUida, 833 
Schmrtewvi Acematciium, 51-52 
lifecycle, 816-816 
ScbisbiWOTwaiEW., 42 
definition, 815 
genito nrinarv, 816-823 
wUology, 815 816 
blood ui, 818 
clinical picture, 818-819 
diagnosis, 819 822 
differential, 818, 820 
distribution, 815 
histoncal, 815 
pathology, 817-818 
serological tests, 819 
treatment, 822-823 
hjematuna caused bv, 54 
of gemtahs. 818 
kidney, 817-818 
liver, 818 
lungs, 818 
ureters, 817 
urethra, 818 
prophylaxis, 822 
radiography , 819-820 
iirinarv Iithiasis nnd 883-884 
veairnl. 817 
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SchoJJ, \ J , on JijpergJyc*inia in Oiabmgs 
V.asophjl adenoma, 132 

Schulte, T L , McDonald. J R , and Pnestley. 

J T , list of new growths of 
spermatic cokJ, 590 

Priestley, J T . and, on embryonic adeno 
carcinoma, 116 

Schufgms, on \eaieal calculi, 930 
Scjfltjc notch, great, S 

Scopolamine^ prior to operations on bladder, 

Scott, IV. IV , on ureteric growths, I24-I25, 
126, 120 t 

Jarman, M’ D , and, on avertin ansestliesia. 

168 ' 
Scouen.E F , Spence, A 1\ , end. on liormoae 
therapy in imperfectly de-icended 
testicle, 553 

Scrotal hypospadias, 383 
Scrotum, actinomi cosis of. 626, 829 
amccbic infections of, 621) 
anatomy, 692 
angioma of, 59a 
arteries, 592 
carcinoma of. 627 

cellulitis of, following prostatectomt. 471 
congenita! anomaltes, SOS 595 
cutaneous diseases of 593 
surface roarVines. 3 
dermoid cysts 59o 
diphtheria of, 626 
elephantiasis of, 593, 594'S95 
Connell a operation, 59 > 
non dlaml, 594 
treatment, 694 593 
epithelioma of, 696 
ntiology, 59b 

metastases in inguinal glamU. 596 
pathology, 696 
treatment, 696 
erythema intertrigo of, 593 
arythematoua eosema of. 693 
exudative eczema of, 593 
fibroma of, 59o 

gangrene of, pfimary idiopathic, 627-628 
secondary, 623 

granuloma inguinale of, 626-627 
heat regulating mechanism of, and atrophy 
of prostate', 535 

hypospadias of, adherent penis and. 600 
infiammation of, 626-62S 
causes of, OSS 

injury of, tumour and. 563 564 
lipoma of, 595 
lymphatics 592 
mal/orroatjons of, 592 593 
malignant dermatitis of, 623 
growths of, 596-597 
ne« groirths of, 595-597 
cedema of, 627 
papilloma of, 695 
physiology, S92 
ringworm of, 693 
sarcoma of, 597 
sebaceous cysts of, 59 j, 596 
tumours of, 694 

cystoscopy prevented hj, 253 ' 

veins 592 I 

Scurvy hematuria in 54 , 

Seborrheeic dermatitis of scrotum, 593 ■ 

Secconal, m operations on bladder, 357 I 


Semen, collection of, 544 
density , 545 
examination of, 544 
findings m 200 cases, ojj 
rnorphofogy, 543 
motditj, viS 
normality figures, 544 545 
volume, 545 

Semi adoption, m artificial insemination 04i 
Semi lithotomy position for cystoscopy, 2il> 

foe rectal esamtnation of bladder 237 

Semilunar ganglion, 7 
Seminal fiuid. emission of, 373 
vesicles, 529 531 
actmomvcosis of, 829 
odenocaremomata of, 530 
blood supply. 529 
eoncretions of, 530-531 
congenital abnormalities, 53ri 
absence of, 530 
cysts of, 530 
dilatation of, 530 
function* of, 629-530 
inflanj/nstion of Sc* YesiciSitis semnisl 
I innervation 529 

new growths of, 530 
I physiology, 529-530 

I sarcoma of 530 

I surgical anatomy, 529 

X ray picture* of, 529 
' Seratnoma See Testicle, s^mwotna of 
I ^eminomc, SCI 

Semple, J E, on postoperative chang"* in 
prostadc bed, 469 
Sen a lymph drainage theorj , 1 36 
Septicemia diagnosis from urinarj fever, 7>“ 
berratus posticus inferior, musclo, 3, i48 150 
cutting of, 150 

Serum tests, condition* giv mg posit i\ e reaction 
835-836 

Sex hormones in enlarged provUte, 437 
Sexual neurasthenia, cysts of verumonlonuni 
and, 406 

in atony of prostate 433-434 
perversion foreign bodie* in bladder nnii, 33' 
precocity, carcinoma of testicle causme, '>07 
Seyle, H . and Ftiedmon. S M , on androgen 
therapy, 538 

SeyiJioiir, FI, and Koemer, A , on arlificinl 
iniiemLnation 541 

Sgalitrer, 31 . Hryntschalc T , and, on shape 
of hladder, 224 

Shaffer. M F 5« Grace, A W , JlcKec.C M 
Shaide, S C , Jlarshall, C J , and, on X rnv 
examination of bladder, 239 
Sheldon, 3V , on ammonium mondelate, 774 
on sulphonamuic* in unnarj infection* of 
childhood, 774 

Sherrmgton. Sir C S , on peripheral nervis of 
bladder, 228 

Shock, after suprarenal operation*. 132 
ftjloinng nephrectomv, 136 
urethral dilatation, 640 
in injuries to kidney, 75 
treatment, 77 

operation* for tranvpliintat ion of ureter, 219 
on right kidney, 7 
traumatic orchiti*. 673 
niptureil bladder, 31 1 
urethral. 378-379 
wotmda of bladder, 312 
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SKlell, C M See Cutler, J C 
Sidney TJnnersity, diaseclion of renal nerve 
supply at, 137 

Sieber, F , on ursnua in polyeystic renal 
disease, 107 

Sigmoid colon, carcinoma of, inteatino vesical 
fistula caused by, 345 
diverticublis, intestino vesical fistula 
caused by, 346 
m relation to ureter, 164 
gyn, removal of m cats, 234 

stimulation of, causing contraction of 
bladder 234 

Sigmoid vesical fistula, 345 

Siher nitrate, for urethral tumours, 412 

in abnormal conditions of verumontanum, 
538 

control of bleeding, 448 
cystitis 696, 697, 698, 700 
essential hsmatuna, 143 
gonococcal pyelitis and pydonephntis. 
873 

gonorrhcea, 864, 867-868, 881 
tuberculosis of bladder, 811 
urinary mcontmence, 2S2 
Simon incision for operations on the kidney, 145 
Simon, J , transplantation of ureter into lower 
colon, 209 

Simpson, S L , and Joll, C A , on adrenal 
carcinoma, 132 

Sims, J M , on V agmal operation for fistula, 343 
Sinus, perinephric, 753 
pocularis, 370 

congenital malformations and, 433 
cystic dilatation of, 405 
cysts of, 404 
inflammation of, 275 
sacculuB and, 390 
prostatic, 429 

8i8k, 1 R , and Wear J B , on silver nitrate 
m gonococcal pyelitis, 873 
Skeletal deformities, con^nital horseshoe 
kidney associated with, 19 
Skene, parn urethral tubules of, 291 
Skin incisions, m bladder operations. 359, 363 
steriU^ation of, 145 

Skull, fracture of, micturition and, 348 
gunshot wounds, micturition following, 234 
mctastases to, from renal growths, 116 
X ray appearances of, m Cushing’s basophil 
adenoma, 132 

Sleep, Joss of. phosphaturin caused by, 58 
Smith, A J D , on radium treatment of 
carcinoma of bladder, 326 
Smith, M I , etal , on diet in gonorrhoea, 863 
Smith, R E , on homcme therapy for im 
perfectly descended testicle. 552- 
573 

on late descent of testicle, 549 

obesity and imperfectly descended testicle 
S')!, S'li 


torsion of testicle, 543 
and Lambert. .T . on torsion of hydatid © 
ilorgagiu, 685 

Smith, W E , Denies. L , and, on pleuro 
pneumonia like organisms in uretk 
ritw, 030 

Smoking, phosphatuna caused by, 58 
Snake V enom. in carcinoma of bladder 326 
Snake s head appearance, in megalouretcr. J8( 
Sneezing, unnnry incontincneo and, 227 


Sodium antimony tartrate, in schistosomiasis, 
822 

bicarbonate, in cvstitis, 697 
in urine, 634 
chloride, in urine, 25 
citrate, m prostatectomy, 478, 479, 481 
in urinary infections, 763 
iodide, in pyelography and ureterography, 
165 

roandelate, m urinary infections, dosage. 766 
TUorchuote, in injection of hydrocele, 682 
salicylate, in injection of hydrocele, 582 
sulphate, use of, following transplantation 
of ureter, 216 
in anuria, 288 
renal failure, 450 
urate, m urine, 49. 51 
Soft chancre See Chancroid 
Solution O. 918-919 

in incrusting phospbatic cystitis, 58 

^ , ini •nhxntifcnJi x-dli ^ccmaiiKb 
of testicle, 564 

.Sorrel, E , on torsion of testicle, 543 
I Sound, definition of, 046 
Southam, A. H , and Cooper, E A R , on 
' imperfectly descended testicle, 548, 

I 559 

Spa waters, for mcontmence of urine, 281 
I Space of Retzius, 429 

, Spalding, McCrea and, on actmoxnvces from 
I bladder, 830 

Specific gravity of urine, m glycosuria, 40 
test, of renal function, 37 * 

Spence, A W , on androgen therapy, 636 
and Scowen, £ F , on hormone therapy in 
imperfectly descended testicle, 553 
and Moore, H , on ascending infection of 
kidney, in childhood, 726 
on enuresis, 276 

Spencer Wells forceps, at operation for closure 
of bladder, 363 
Sperm count, 540 
Spermatic artery, 686 
cord, 633 

anatomy, 686-587 

cellulitis of, following prostatectomy, 471 
development, 586 
haematocele of, 589 
hydrocele of, 589 
new growths of, 589-590 
list of recorded cases, 500 
sarcoma of, 589 
age incidence, 577 
torsion of, 551, 589 

tuberculosis of, diagnosis from echisto* 
somiasis, 618 
vascular disease of, 590 
vasoligation of, 590-591 
vasostomy, 590-591 
vasotomy, 590-591 
volvulus of, 589 
Spermatids, 534 
Spermatocele, 583-584 
diagnosis, 584 

from hydrocele, 676 
trcatrnent, 584 
true, 583 

Spermatocytca, 534 

Spermatogenesis, effect of temperoture on. 
Spermatogonia, 534 
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Sperinatorrhcea, definition, 635 

diagnosis from non specific urethritis, 635 
Spermatozoa, in urine, 49, 51 

Sphmcfer destructioriof, mcontineneaand 228 
external, 227, 370 ’ 

internal, 372 

efferent nerves of, 223 
rectal, dilatation of, in infant, shock follow 
ing, 379 

urethroscopw news, 376 
vesical, damaged m childbirth, 267 
diagnosis of inefficiency in women, 267 
Spina bifida, hydronephrosis assocjated with, 86 
lesions, 349 
micturition and, 348 
transplantation of ureter and^ 2 ] 7 
Spina bifida occulta, in relation to urinary 
mcontinence, 209, 232 

Spinal anaesthesia, cauda enuma lesions caused 
by, 348 

in operations on bladder, 357 
carcinoma, 330 
low, for cystoscopy, 251 
retention of urine followmg, 264 
column, lumbar part of, 1 2 
cord, compression of, micturitiun and, 319 
diseases, difficult roieturition m. 262 
pollakiuiia in, 259 
division of, in cat, 349 
injuries to, micturition and, 318-349 
priapism in. 605 
retention of urine following, 775 
lesions, bladder in, 349 

disordered micturition in, treatment. 
350-353 

section governing micturition, 232 
subacuti combined degeneration of, 348 
trsnsect-ion, 230-232 
effect on reflexes of micturition, 233 
traumatic lesions of, 352 
tuiDoura of, micturition and, 348 
fluid, m syphilis, SS'i-Sfid 
Spindles of ureter, 164 
Spme, anterior superior, 2, 145, 148 
dorsal, 2 

fracture of, renal mfection associated with, 9 
injuries of, micturition on, 348, 349 
lesions of, mcontinence of unne with, 267 
posterior superior, relations of, 2 
tuberculous, micturition and, 348, 349 
See also Vertebr® 

Spirocia-Ja polh^a, 533 334 
Spirocid, 849 
Splanchnic nerve, 26 

Spleen, displaced by aneurysm, of renal artery, 
70 

enlarged, percussion for, 38 
in hilum of kidney, 8 
relation to left kidney, 5 
peritoneum, 6 

mjuries to, complicating kidney injury, 78 
paranephric tumour and, 133 
renal operation and, 5 
rupture of, 81 

complicating rupture of kidney, 75 
war injury, 80 

Splenic artery, in relation to Jieno renal 
ligament, 6 
left kidney, 6 

vein, m relation to left kidney, 5 
Squills, m anuria, 287 

65 


Stabilaisan, 844 
in Bvphilis 845 
‘ Staghorn shadow, 39 
Stalker, H and Band, D , p=j eliosomatic study 
of urmarj ineoiitinenee 272 
stang H M , end Hertzog, 4 J , on ureteric 
tumours 126 

Stanmore Bishop procedure, in nephrectomj, 
67 

Staphvlococca! infections, surphnthiazote in 
449 

atone 884 896 
StepAyteawr, in urine, 52, 55 
Stapi,j4ccoeeii» olhit, ef^ectiMf sgsuift. 


penicillin for, 770 
atones 884 896 
Starvation, urea m, 30 
Stedman catheter holder, 362, 36S 
dip, 368 
tiAo, 363 

Steinach s operation, 590 
second operation, 691 
Steinitz on rubber catheter m bhdder, 336 
Stenosis, uretenc See Ureteric stenosis 
feletility, epididymitis followed by, 669 
in Amend, 539 
atony of prostate, 434 
malo, 539*541 
etiology, 539-541 
treatment, 541 
penile fistula causing. 408 
presaorol neurectomy causing, 188 
undescended testicles causing, 548 
urethral polvpi caiismg, 412 
voluntnrv, owrative technique for, 570- 
591 

Sterilization, cold, 241 
ofcj-stoscopes, 249 
instniments methods, 241 
Sterilizer forceps. 243 
Sternum. I 

Mbs in relation to, 1 ,,, 

Stevens, A R . on vesico \ngmal fistula, 344 
Stewart. C C . on bladder in cat, 229 
Stewart. Jl H. on transurethral resection of 
prostate bv Jlajo Clime methods, 

Stilbossfral, m cancer ofprost ate, 522, 623 524, 
Stiles, H J , method of transplantation of 

’ ureter into bowel, 211) 

Stiles triangle of muscles 3 
Still, Sir G F . on belladonna for unnnrj 
incontinence, 2'<2 

Stoerk. O. on papiHnry struetiire of rrmi 
tumours 113 

Stohlmon. E I See Smith 'I I . "I 
Stomach, m relation to left kitJnev, 
movable ku!ne>, 6 j 

Stone See Calculus 
Stoiaraal, 84*) 

vnth mandclic acid, loi, i.u 
Bulphathmzolc, 770 
Jlawolyticti*. m urcthntis 63. 
Streptomycin, (u unnary antiwptic. .68 .oa 
in B profevs infections 7'0 
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Streptomycin m urinary infections, 770, 772 
dosage, 769 

Strieture(8) Hunners, 183-184 
diagnosis, 184 
histological changes in, 183 
pathology 183 
symptoms, 183 
treatment, 184 
in gonorfhcca, 862, 877 
tuberculous, 182 
ureteric, 182-184 
internal division, 203 
organic, 182 
pathologt, 182 
symptoms, 182 
treatment, 182-183 
ureteroplasty for, 205 
urethral. 268. 340, 353, 371 

adenocarcmoma ofCo-wper’sgland and. 532 
ascending infection with retention in, 725 
calculus and, 851, 954 

m Cowper s gland and 532 
carcinoma and, 413 
complications. 639 640 
cystoeelo and, 305 
definition of, 638 
dysectasia and, 509 
excision of, 401 
fibrous polyp and 412 
m female, 421-424 
infiammatory, 638-655 
tetioloey, 638 
anaesthesia. 646-647 
complications, 639-640, 614 
excision of, 654-655 
investigation, 643 
meatotomy for, 652, 054 
of Cowper s glands and, 636 
pathology, 638-639 
sepsis in, 647 
treatment, 643-655 
opcratn e, 649-655 
types, 639 

instrumentation causing injury, 398 
htholapaxy and, 943 
method of estunatmg length, 378 
periurethral abscess and, 631 
pcftt, instTumental, 513-514 
radiography, 377 
ruptures and, 392 393 
symptoms, 646-643 
traumatic, periodic dilatation, 400 
treatment, 396, 406-402 
urethritis and, 633 
vesical calculus and, 929 
X ray appearances, 642, 643, 656, 651 
Strommger.^L^, on aitiology of acute prostatitis, 

Struthers, case of horseshoe kidney, 1 8 
Subarachnoid space, alcohol insertion for 
carcmoma of bladder, 326 
Subcostal artery, m relation to kidney 7 
nerve, 7 

Subpentoneal vascular plexus of Turner, 1 
Subphtenic abscess, sites of, 748 
SubsyiMhyseal vesical exstrophy, 294-296 
Deeming’s operation, 296 
degrees, 295 
ildlcr'a operation, 398 
treatment, 296 
Young’s operation, 296 


baby, H I , on solution G, 918 

and Albright, F , on O solution in cystitw, 703 
Sudeck, V , on papillary structure of renal 
tumours, 113 

Sulkowitch, H W See Albright, F , ef ol 
Sulphadiazme, 632 

for bladder injuries, 314 
in bacilliirin, .56 
chancroid, 784 
gonococcal epididymitis, 872 
gonorrhea, 859, S65, 866, 867 
infections of Cowper's glands, 636 
poncystitis, 707 
prostatectomy, 478 
unnary infections, 767, 768 
renal mfiammation caused by, 720 
toxic reactions, 866 

Sulpliadimetliylpyrimidmc See Sulpliamoza 
thine 

Sulphamerathinc, m chancroid, 784 
in pencyatitw, 707 

urinary infections, 767, 768, 770, 771, 775 
Sulphanilamide, gonococcal strains resistant 
to, 866 

in chancroid, 783, 784 
gonorrhmn, 806 
prostatectomy, 4C4 
urinary infections, 767, 708, 770 
powder, in retropubic prostatectomy, 485 
pemcillin and, in pelvic cellulitis, 472 
in prostatectomy, 407, 468 
Sulphapyridine, onuria caused by, 286, 288 
as unnary ontiseptic, 440 
gonococcal strains resistant to, 860 
in chancroid, 783 
urethritis, 632 

renal infiammation caused by, 723 
Sulpharaphenamine, 844 
m congenital syphilis, 857 
technic|ue of deep subcutaneous injection, 846 
Sulphathiazole. as urinary antiseptic, 449 
for bladder injuries, 314 
in bacdluna 5C 
chancroid, 784 
gonorrheea, 859, 865, 866 
infections of Cowper’a glands, 630 
pcncystitis, 707 
phosphatic lithiasis, 013 
urethritis, 632 

unnary infections, 767, 768, 770, 775 
renal inflammation caused by, 729 
Sulph<mamide(s) alkalis and, 764 
anuna caused by, 286, 283 
as renal antiseptics, 733 
urinary antiseptics, 449, 504 
before transplantation of ureter, 211 
extrasavation of urine and, 399 
fluids and, 764 

in acute unnary mfection, dosage, 769 
bactUuria, 56 

B coh mfection, 458 
balauoposthitis, 620 
bladder mjunes, 314, 315 
ch^tcroid, 783 

control of bladder sepsis, 472 
gangrene of scrotum, 628 
gonorrheea, 54, 863, 865-867 
granuloma venereum, 785 
hydrocele, 676 

infections of Cowper’s glands, 637 
1 prostatectomy, 478, 481, 482 
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Supranena! cortex, derivation of, 129 

extracts of. post operative administration 


bulphonamide{8). m renaj actiaomyeosM, 831 
m sepsis of genitalia, 623 
subacute^hsmatogenous renal infection, 

transurethral resection of prostete, 497 
ulcerative colitis, 474 
urethritis, 631, 632. 633. 634 
urinary infections, 767-768, 771. 772 773 
dosage, 767 
of childhood, 740 
dosage, 7?4 
prophylaxis, 773 
war wounds of ludney, 80 
uistrujnentnfion and, 759 
powder, in gunshot wounds of urethra, 399 
renal inflammation caused by, 729 
toxic reactions, 866 

urethritis following administration of, 629 
Sulphur therapy, tn epididymitis, 670 
Supraclavicular gland?, enlarged, hyper 
nephroma and, 116 

Suprapubic approach, in operations of bladder. 
339 

in ureteric operations, 108 
to bladder. 350 

cystostomy, m ascending renal infecUon, 737 
m carcinoma of bladder, 320 
cystitis, C98 

hypospadias. 336, 337, 389 
Bpmsl cord miuries, 3S1, 352 
cystotomy, surface matiungs in, 3 
drainage, after removal of calculus, 19$ 
before prostatectomy, 514-51$ 
belt, 380, 307 
blood urea in. 35 
following ruptured bladder. 31 1 
in acute retention, 447 

carcinoma of deep urethra, 41$ 
gunshot wounds of urethra, 399 
ruptured urethra, 396 
urethral flstula, 400 
injuries, 420 

vesico vaginal fistula 343 
indigo carmine test during, 30 
prostatectomy followed by, 518 
preceded by, 30 
renal function tests and, 36 
flstula, 351 

div erticula of bladder and, 302 
in urethral stricture, C5 > 
operation for, technique, 365, 365 
introductinn of cathefer, metboid, 356 
lithotomy See Lithotomy, suprapubic 
pain, phosphaturia and, 68 
prostatectomy with bladder drainage. 517- 
519 

,SVe Prostatectomy, suprapubic 
puncture for retention of urine, 35'>-3>G 
transvesical operation for /istuia, tocliniqu^ 

vesical fiatulie, 339-342 
setiology, 339-340 
clmieal examples, 340-341 
treatment, 341-342 
wound, closure of, 362, 363 
zone, 4 

Suprarenal cortex, adenoma of, 130 
pathology. 130 
carcinoma of, 130 
pathology, 130 
urine in, 131, 132 


retroperitoneal sarcoma 130 
sexual characteristics and, 130 131 
tiunourgof pathologj, 130 
g1and(s), anatoaueal relationships. Id’ 
carcinoma of, prognosis, 13’ 
embryology of, 120-130 
ganglioneuroma of, 130 
bypeiplasia of. 131 
urine in, 132 

insufficiency, post operative lo’ 
medullary tumours of, 130 
classification, 130 
pathoJogj, 130 
movable kidney and, 61 
neoplaama See Suprarenal gland(s), new 

K iwths of tumours of 
toma 130, 131 

new growths of, 112 129 132 See of-w 
Suprarenal glandls) turnon's of 
operative damage, 152 
parugangiiomti of ISS 
tumours of, 129 132 
classification 130 
endocrine disturbances, 113 131 
hoiTOonal changes 130, 131, 132 
movable kidney and, 62 
operativ e techmque 132 
prognosis 132 
secondary deposits, 131 
sexual changes 131, 132 
symptoms end signs, 130 131 
treatment, 182 
X ray appearances, 131 
See aUo A^enal(s} 
medulla, derivation of, 129, 130 
tumours of 130 
rests See Chromaffin rests 
Surface markings, abdomen, 3 
cutiUieoiM, 3 
in oUl age, 3 
muscular, 2 3 
erector spins muscle, 3 
external oblique muscle, 2 
jft pr^yiancy, 3 
Internal oblique muscle, 3 
kidney, 3 4 

latisaunus dorsi muscle, 3 
linea alba, 2. 3 
acmilunaris 2 
Ime-c atrophictc, 3 
mammal accessory, 3 
in animals, 3 
nipples, accessory, 3 

ponneiim, 3 
pubes, 3 

roctus Abdominis muscle, 3 
ocTOtum, 3 

tranaversalus muscle, 3 
tnongle of Petit, 3 
umbilicus 3, 4 
ureter, 3-4 

Surroco, I. A , on renal hydatid 824 

oo rctfovesicul hydatid, 828 
Suskind, F II , Groce, A W . and, 
on Ij-mphogranuloma inguinale, 
787 

Sutures, unabaorbable in bladder, 335 
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Swan J , on renal injury due to muscular 
violence, 72 

on war wounds of kidney, 78 
Symeomdia, A , on teratoma of accessory 
abdominal retained testis, 562 
Syme’e laparotomy, 310 
operation, 651 

SjTnmgton J , on topographical anatomy, 4 
Symphysiotomy, bladder injury at, 313 
Sjunphysis pubis, tenderness of, m prevesical 
cellubtis, 236 

Sirndactilism associated with congenital cystic 
kidney, 21 
horseshoe kidney, 19 
Synorchism, 541 
Syphilis, 833-857 

arsphenamine compounds for, 844 
treatment, contraindications, 849 
toxic effects 846-849 
bacteriology, 833 834 
bismuth preparations for, 856~851 
blood in, 855 

cerebral eymptoma following arsphenamine 
treatment, 849 

chancres on female genitals, 839 
male genitals, 838^ 839 
clasaidcation of signs, 836 
congenital, associated with paroxysmal 
harmoglobmufia, 52 
prevention 850 
treatment of, 856-837 
diagnosis from chancroid, 783 
erosive balamtia, 619 
methods of collecting specimens, 841 
diagnostic tests, 834-835 
early, Ireatinent, 854 
in pregnancy, 852, 854, 856 
mtestmo vesical flatula m, 345 
intravenous injection technique, 845-846 
iodine in, 853 

later, treatment of, 855-850 
mercury, preparations for administration of, 
831 

myelitis in, micturition and 348 
of genito urinary organs, 838-857 

(liiTcrcntinl diagnosis, 840-843 
from chancroid, 783 
erosive balanitis, 619 
secondary, 839-840 
tertiary, 840-843, 855-856 
pntliology, 834-830 

penicillin^ in, administration and dosage, 

side effects, prevention of, 853 
pnmary, sj-mptoms, 836-837 
treatment, 834 

secondary . symptom*. 837-838 
spinal fluid in, 8 iS-StO 
symptomatology, 836-838 
tertmr}, 840 841 
"jmptomu, 83S 
treatment, RIVS'iO 
treatment. 843-857 

urethral, diagnosis from, carcinoma. 414 
fiMnU in. 425 
urethritts m. 629. C33 
Synngea, urethral, 640 


TAB vaccine Iheropv m urethritis 03*’ 
Tulje*. mietuntion m. 348, 349 
pollakiuna in, 259 


Tabes, prostatic abscess in, 352 

urinary obstruction in, diagnosis from pro 
static enlargement, 444 
Takats, G de, and Helfnch, L S , on asperraia 
followmg sympathectomy, 640 
Talipes, congenital cystic kidney associated 
with, 21 

Tartar emetic, in schistosomiasis, 822 
Taylor, D C , on wounds of bladder, 315 
Teale’s goi^t, in ruptured urethra, 396 
Tendon, psoas mmor, 6 

Teratoma of testicle See Testicle, teratoma of 
testis See Testicle, teratoma of 
Testiclefs), abdommal malignant disease of, 
570. 571 

abscess formation in, 672 
acquired misplacement of, diagnosis from, 
imperfect descent of testicle, 550 
actinomycosis of, 829 
anatomy, 533-534 
atrophy of, 535-536 
causes, 535 

following cutting of spermatic cord or 
artery, 687, 688 
torsion, 643 

m imperfectlv descended testicle, 648, 550 
orchitis causing, 672 
tumours and, 566 
cancer of, 12 

carcinoma of, bilateral, 562 
clinical varieties, 564-567 
excision for, 553 

See also Testicle, mahmant disease of 
congenital absence of ^ee Anorchism 
contusion of, 543 
corpus testis, 533 
delayed descent, 549 
descent of. 547 
arrested, 647 
hormones promoting, 534 
development of, 547 
dislocation of, i^2 
ectopic See Ectopia testis 
evisceration of, m cancer of prostate, 524, 625 
in prostatectomy, 480 

excision of for, imperfectly descended testicle, 
553 

function of, in relation to descent, 549 
gangrene of, 551 
hormonal activity, 634-535 
imperfectly descended, 647-559 
setiology, 549, 550 
Bevan 8 operation, 657 
complications, 55(^551 
congenital sac with, 579 
diagnosis, 552 

from acquired misplacement, 650 
excision for, 553, 534 
Frdhlich’a syndrome ond, 651 
function of, 548 
hernia and, 548, 550 
hormone theropy, 652 
hydrocele with, 679 
orchido ccehoplaety, 653, 654 
orchidopexy, 653-559 

trans septal Ombr^danno, 654-558 
physical characters oF, 548 
prognosis, 652 
results, 558-559 
signs and symptoms, 651 
Torek’s operation, 558 
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TeeUch{8), imperfectly descended treatment 
552-659 

operative, 553-559 
tunica vaginalis and, 548 
inguinal, malignant disease of, 569-511 
injury of, 642 
tumours following, 562-665 
interstitial cell tumours of, 562, 564 
lymphatic vessels, 587 
malformations, 541-542 
malignant disease of, 669-572 
biological tests, 567-669 
clinical varieties, 564-567 
diagnosis {rmn gummatous mchatis, 943 
hurricane type, 563, 664-565 
orchidocleisu foUoned bj, 670 
orchidopexy and, 569, 570 
prognosis, 572, 573 
sunulatiog acute abdomen, 566 
slow growing type, 665 
torsion of, 671 
treatment, 572-573 

unobtrusive, with moltiple metastases, 
665-567 

with breast hypertrophy, 566 
gaatro intestinal symptoroa, 566 
glandular enlargeroent of neck, axillii, 
etc , 560 

osseous metastases, 566 

other cliiucai phenomesa predominant, 

pain m back, 568-567 
pulmonary metastases, 555-566 
sexual precocity, 607 
misplaced, 647-546 
mixed epithelioma of, S68 
nerves of, ureter and, 164 
phytiahgy, 634 

pofycystio teratoid tumours of, 568 
pseudo seminoma of, 568 
retractile diagnosis from imperfect descent, 
852 

retroversion of, 542 
reversion of, 542 

seminoma of, 661, 564, 667, 669, 671 
bilateral, 562 

ezcrctiott of hypophyseal hormone in, 564 
lustological appearances, 560 
prognosis, 573 

spastic retraction of, diagnosis from im 
perfectly descend^ testicle, 652 
atroin, 542 

teratoma of, 661, 562, 571 

excretion of chononio hormone in, 564 
histological appearances, 563 
orchitis of mumps and, 562 
jjTOgnosis, 673 
torsion of, 542-643 
ago incidence, 643 
complicating imperfect descent, 551 
^agnosis, 543 

from epididynutie, 669-670 
orchitis, 672 673 
hydrocele and, 675 
pathology, 543 
treatment, 543 
tumours of, 560-573 
age, 562 

bilateral. 561. 562 
mcidence, 662 
classification, 560-561 
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Testiele(8), tumours of familial incidence, 562 
gj aajcomostj and, 567 
hurricane type, o64-36o 
injury and 562 564 
polyorchidiom and, 562 
premature developments of secondary 
sexual changes and, 364 
Bimultaneous, 562 
undescended malignancy and, 569 
Set also Testicle imperfectly descended 
volvulus of, 542 543 
bilateral, 543 

Testicular tunics, adenoma of, 577 
endothelioma of, 677 
lipoma of, 577 

lemphangto endothelioma of o77 
myoma of, 577 
tumours of, 575-577 
veins. 587 

Teaheule du taureau, 564 
Testosterone, 634-535 
in atrophy of prostate, o36 
cancer of prostate, 523 
sterility, 639, 541 
propionate, therapeutics of, 635 
Theobromine, as diuretic, 25 
m anuna, 28S 

Theocm sodium sulphate, m renal failure, 430 
Theophvlline as diuretic, 25 
n^venard, P, on age incidCRce of enlarged 
prostate, 436 

Thevenot, Pillon and, on new growth of testicle, 
565 

Thiele.and Embleton, on infection of kidney, 709 
on ume m renal infections, 732 
Tbiemb grails, in sepsis of genitalia, 622 
Thomas, J G , on Egyptian catheters, 240 
Thompson, A R , case of kidneys joined m 
series, 21 

Thompson, J 0 , case of cystic adenoma of 
eptdidjrais, 575 

on fibromata of tunica albugmaa, 675-676 
new growths of apermatie cord, 689, 690 
Iraasurethralresectionofprostate, 604-506 
Thompson, P , on variability of mam blood 
vessels, 22 

Thompson’s hthotnte, 043 
punch, 501, 502-503 

(ransurethral resection with, 499 
after treatment, 604 
operative technique, 503-504 
Thomson'stwo glassexamuiationingonorrhcen, 
860 

Thomson Walker bladder retractor, 322 
bladder syringe, 252 
catheter, 241 

method of implantation of ureter, 203, 209 
operation of prostatectomy, 454-455 
tranavcsical approach, 198, 199 
Thomson Walker, Sir J , on enlarged prostate, 
436. 436 

on intrapentoneel rupture, 314 
megaloureter, 186 

mortality rate in renal tuberculosis, 811 
pol^ystio disease of kidney, 109 
primary atony of bladder, 445 
renal pedicle clamp, 155 
ouprapubic \esical fistula, 342 
ureteric distension, 169 
X ray appearances of distended bladder, 
240 
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Thomson Walker, Su J , and Barrington 
F J F , case of malacoplakia of 
urinary tract, 778 779 
Thoracic duct, stricture of chyluna and, 59 
Thorax, accessory nipples 3 

lower part of, m relation to kidneys and 
ureters 1 

Threadnorms, associated with urinary in 
continence, 282 

Thrombo angiitis obliterans, in spermatic cord, 
590 

Thrombophlebitis, vessels of bladder in, 238 
Thrombosis, heparin in, 473 

prostatectomy complicated by 473, 475 
Thrush, balanoposthitis caused bj, G20 
Thyroid extract, in cancer of prostate, 525 
m sterility, 641 

urinary incontinence associated with 
thyroid deficiency, 281 
Thjmol, in renal actinomycosis, 832 
Tiemann a catheter, 240 

after pioatatectomy, 51S 
Till, A S , Gordon Taj lor, G , and, on testico ' 
lar tumours, 561, 562, 565, 566, 
507, 669, 572 

Tonsillitis, chroruc, subacute hsmatogenous 
infection of kidney in. 723 
Tonsils diseased, enuresis associated with, 269, 
272 

ToreVa operation for imperfectly descended 
testicle, 558 
Toxccnuo kidney, 139 
Trabecula;, ruga; and, 224 
Trnnsperitoneal approach at uretenc opera 
tions, 198-200 

Trnnsieranlis abdominis muscle, at renal opera 
tions, 147. 149 

aponeurosis muscle, anatomy of. 147, 148, 
140 

fascia, at operations on bladder, 359 
muscle, 3 

in relation to kidney, 6 

Transvesical approach, at ureteric operations. 
107, 108 

Trnltner, 11 R , on canine ureter, 164-165 
on ureteric tone, 165 

Trendelenburg position, use of, m bladder 

pWlVis, yrfh 

u»o of, m bladder operations, 357 
m bladder rupture, 310 
djsectosia, 510 
iliopclvic approach, 194 
median approach, 107 
pararectal approach, 197 
prostatectomy, 404, 408. 478, 479 
suprapubic approach, 198 
trnnapeTitoneai approach, 198 
transplantation of ureter into bowel, 

ureterovesical anastomosis, 207 
Trendelenburg lithotomy pasture, for ruptured 
urethra, 3% 

Treportfma See Sptroch(Tla pallida 

rrjnngrnn. in erosive balanitis, Cl9 
Triangle of IVtit, 3 
Trigonal mascle, m micturition, 504 
Tngono ofbl/uldcr, 223. 224 

wlenocarcmomR of glands in region of, 318 
anatomy, 254 

appearance, nt cjstoscopj. 253-254 
mfinmeil and uninfiamed, 273 


Tr^one of bladder, folds traversing, 292 
in children, 223 
new born, 225 
malignant growths of, 324 
papillomata on, 319 
See also Urethro trigonitis 
Trigonectomy, reasons for, 477 
Tngonitis, anterior S'ee ITrethro trigonitis 
Trocar ai^ cannula, Kidd s, 355-356 
Tnias, kidney, nephroptosis and, 66 
Trvparaamtde, 849 
in sj^hilis, 856 
Tubercle bscilluna 589-791 
definition of, 789 
histology, 791 
mortality rate, 790 
nephrectomy and, 810 
pathology, 791 
recovery rate, 790 
sex incidence, 790 
types of bacillus, 804 

Tuberculosis, caseocavetnous, definition of, 800 
calcified, of kidney, X ray film of, 39 
diagnosis from abacterial pvuna, 759 
chancroid, 783 
early signs, 804 

epididymitis and, 668, 669, 670 
genital, renal tuberculosis and, 759-800 
mtestino vesical fistula caused by, 345 
of bladder, 229. 680. 802 

diagnosis from abscess and ulceration 
086. 687 

foreim body, 336 
simple cystitis, C94, 695 
fistula and, 342 

incontinence of urine with, 266, 268 
local treatment, 811 
pencystitis in, 704 
route of infection, C70 
bones, prevention of stone formation in. 


Cowper B glands, 636 
epididymis, 703, 800 

diagnosis from schistosomiasis, 818 
gemto urinory tract, 789-814 
catheteriration, 806-807 
clinical manifestations, 803-804 
course, 802-803 
cystoscopy, 805-807 
diagnosis 804-805 

from schistosomiasis, 818, 820 
fistula and, 408 
m diabetics, 902 
post operative care, 810-811 
prognosis, 803, 811-812 
treatment, 808, 810-811 
kidney. See Tuberculosis, renal 
prostate, 526 

calcareous deposits in, 526, 528 
diagnosis from simple enlargement of 

r rostate. 446 

vosieles, diagnosis from con 
crctions, 530 

spoimatic cord, diagnosis from vascular 
disease, 500 
spine, abfwens in, 753 

mictuntion and, 348, 349 
urethra, diagnosis from carcinomo, 414 
renal. 54 374. 723, 794. 800-812 

Addison'a disease after nephrectomy for. 
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Tuberculosis, renal.btood 

clinical 8ig;n3, 80-t 
course^ S0’-803 
cystalgm m, 25S 
cj-8toscopy. 43 
diagnosis, 804-805 
from actinomycosis. 820, 830 
earfy signs, 374, 804 
end results following nephrectomy, S03 
fat removal, 156 

genital tubercutosia and, 795-800 
hiematuna in. 53, 54 
in pregnancy, 810 
incontinence of urine in, 268 
indigo carmine in diagnosis of, 43 
minimal and Bubclmicol lesions, 791—794 
operatiie extravasation, a%oidance of, 15G 
pathogenesis. 800-801 
of early eases, 794-795 
pathology. 701-801 
pollalcmna in, 2G0 
polyuria m, 884 
prognosis, 811-812 
pjelography, 794, 800 807-808 
retention of urine in. 264, 265 
81^ and symptoms, 42, 54, 128. 374. 804 
Biibcapsular nephrectomy contraindicated, 
100 

aiiprapubic ArtuJs in, 340 
transplantation of ureter in, 210 
treatment, 182, 803, 810-8U 
ureteric tuberculosis and, 181-182 
urethritis as first symptom, 54 
urine m, 55, 807 
X ray film of, 39 

surgical, of genito urinary tract, 803 
uleercavernous definition of. 800 
uretenc, 181-182, 219 
appearance, 170 
syrnptoms, 169 

tniekenmg of ureter and, 109, 746 
ureterectomy for 204 
X ray dtagnosie, 805 I 

S<e aUo 0«nitci uriasry tract, tuberculosis [ 
of ' 

urethral fistula in, treatment, 425 
urinanalysis 48 

urtnaiy &ee Genito urinary tract, tuber 
culosis. Tuberculosis, uretcnc 
urine m, 52, 55, 807 
urogenital 812-814 

ciinscal manifeststione, 812-813 
diagnosis from non tuberculous infections. 
813 

pathogenesis, 812 
signs and symptoms, 813 
trauma and, S13 
treatment, 813-814 
urethritis in. 635 

Tuberculous cystitis, anssthesia for, 251 
suprapubic fistula and, 340 
lympboeysta, 403 
meningitis, micturition and, 348 
peritonitis, diagnosis from urachal cyst, -98 
urethritis, 408 . , 

TufSer, T. experuaents concemtng nyaro 
nephrosis and mobility of kidney, 90 
Tumours, malignant, festal origins of, 13 
paraneplvTvc See Paranephric tumours 
simulated by pubes and symphyajs, 2 
See aleo under names of various organs 


funica ulbugiQca bbromatoof, 575-576 
va^nnalis, o33 
fibromata of 57b 
hydrocele of 'tee Hydrocele 
importoetlj descended testicle and 548 
lafiammutioti of, 674-675 
•etiology 674 

course signs and s5Tnplijriis, 674 
diagnosis, 674 
treatment 674 675 
loose bodies m 585 
malignant tumours of, 577 
thickcnmg of, with fibromata, diagnosis 
I from malignant ectopio testicle, 570 

Furner, subpentoaea! vascular plexus of, 
I enlargement of, 1 

I Turtier, C G , on exstrophy of bladder, 294 
i Turner, P , on results of trans septal orchido 
L pcxy, 559 

Turpentine, uretliriljs caused by, 634 
I Twelfth dorsal nerve, anatomy. 7, 146 147 
I in renal operations, 6, 14^147 

vanationsm positjon of, 146-147 
Tno ghtes exsjtunation, Thomson t,, m gonor 
rboes, 860 
test, 239, 430 
in abacterial pyuria, 75S 
prostatis 661 

and posterior urethritis, 561 
Typhoid fever, bacilluna in, 55 

diagnosis Irom urinary fever, 7o7 
bKmoglobinuria in. 52 
retention of urine m, S48 
urethritis >», 635 

Tyrrell Gray, 11 , on trans septal orchidopBX>, 
555, 657, 559 

Tysongland,6wollen,diagnosisfrom8ypliili8,643 
Tysonitis, subacute goRorrhtea and, 888 

Uhle, CAW, and Archer, Q F , on primary 
adenocarcinoma of Cowper s glands. 

Ulcer, duodena), etiology, 1 1 
enlor^d prostate and 459 
pbos^atuna and 53 
prostatectomy complicated by, 474 
gastnc, enlat^ed prostate and, 4^ 
phosphaturia and, 53 
inteatino vesical fistula caused by, 345 
euDple, of bladder, 701—702 
traumatic, of bladder, 791 
Ultzmann's eyringB, in gonorrhoea, 876 
Umbilical artery, 225 

Vein, m absence of kidneys, 16 
Uinbdicus, congenital fiatule at, types, 297 
cutaoeous surface roarkings, 3 
in relation to linee transverse, 2 
portion of, 4 

uririary fistufe at, 296, 297 
variation of level of, 4 

United States Public Health Service Reports, 
on BulphadiBzine, m gonorrheea, 866 
University College Hospital Jluaeum, hydatid 
diseAse of kidney, nephrectomy 
specimen, 825 
Uiaehal cyst, 297, 29S 

differential diagnosis, 298 
fistute. 296-298 
diagnosis, 297-293 
treatment, 293 
types. 297 


D E K 

urea elearonce teat 33 
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Urachus, anatomical relations, 297 
anatomy, 220 

development of, 225, 290 296—297 
patent, congenital diverticulum of bladder 
and. 292 

diagnosis from double bladder, 291 
position and size 297 
site of, m adult, 254 

Uraemia, chronic, in enlarged prostate, 439 
climcal signs, 725 
creatinine in, 31 
in anuria, 2S5 

llcfatthy’a transurethral resection of 
prostate, 497 

polycystic renal disease, 105, 107, 106, 109 
prostatio enlargement and, 441, 443 
signs and symptoms, 755 
treatment, by artificial kidney, 761 
by peritoneal lavage, 761-762 
urea concentration and, 29 
Ursenue moiety, 31 
Urea, as diuretic, 29 
as osmotic dmretic, 26 
clearance m healthy kidney, 33 
test, 36 

concentration, m normal renal function, 28 
test, 28-29. 43 

m polycvetic disease of kidney, 110 
uisnua and, 29 

excreted by glomerular filtration, 25 
excretion rate. 32 

formic iodide, m control of bladder sepsis, 472 
in starvation, 30 

nitrogen test of renal function, 31 
unnary, estimation of, 31 
See also Blood urea 

Ureter, abdominal, determination of position 
of, 4 

aberrant, formation of, 13 
absence of, in solitary kidney, 17 
absorption in, walls of, in hydronephrosis, 94 
ailventitial vascular plexus of, 164 
anastomosu between pelvis and. 102 
anatomical relations of, 8-9, 162-163, 168, 
189-190 

obdominal portion, 162 
pelvic portion, 162-163 
posrenor, 
anatomy, 1 
opplied, 1-12 
surgical, 162-164 
antipenstalie movements, 165 
apparent narrowing of, 165 
arterial supply, 7-8 
os origin of hsmaturia, 53 54 
at nephrectomy, 154 
operation 180 
renal operations, 148 
hifurcfttvon 173-174 
blind termination, 174 
dingnofli-i 171 
origin. 173 

blaildcr muscle and, 223 
blood supplj, 154. 163 
blood V eascLs, obstructing, div laion of, 09-100 
bonj structures m relation to, 1-2 
carcinoma of, 120, 129, 324 
incidence of spread, 129 
metnstftses from, 129 
operative mortality, 129 
prognosis, 129 


Ureter, caremoma of, transitional celled, 126 
cellular tissue covermg, 9—11 
climcal divisions, 164 
clots from, 239 
coats of, 164 

compressed, m hydronephrosis, 91 
congenital abnormalities, 172—176, 217—218 
classification, 172 
duplication, 172 
absence of, 169 
defects, 14 

contractions of, saline inducing, 165 
courao of, 148, 161, 169, 193, 199, 215 
alterations in, 173—174 
cysts oT^inatmg from, 133 
deformities, origin of, 13 
denervation of, 164 

m Hunner'a stricture, 184 

relation to radiographic shadows, 44 
development of, 162 
differentiated from psoas minor, 6 
dilatation of, congenital hydronephrosis 
associated with, 85, 86 
demonstration of, 98 
discovery at operation. 215 
in chddren, 353 

pregnancy, 728 See clao Hydroureter 
of pregnancy 

I retention with overflow, 265 

I operation following, 191 
radiography, 743 
villous papillomata and, 320 
diminution of calibre of, ui hydronephrosis, 
87, 60 

displacement at renal operation, 8 
divided, and re implantation into reduced 
pelvis, 101-102 
fixation suture, 212, 213 
double, 17, 170. 172-173, 177 
bilateral, 172 

hydronephrosis -with, 64, 175 
hydroureter with, 175 
pathology, 174 

transplantation into bowel, 211, 212, 215 
of ureter and, 211 
upper segment, 174 
duplication, incidence, 172 
dystopia, 173-174 

ectopic opening of, mcontmence of urma 
with, 267 

enlarged dissection of, 8 
exaramation of, 168-171 
excision of See Ureterectomy 
exposure of, complications followmg, 200-201 
failure to find, at operation, 200 
fascial coverings, 9-12 
inflammation of, 10 
nature of, 9 
fibroma, 126 
fixed, SO 

formation in fcotus, 13 
growtlis of, renal pelvic growths and, 124 
healing powers of, 164 
hilum of kidney and, 5 
histology, 164 
liomoshoe kidnoy and, 10 
identification at operation 106 
idiopathic dilatation, 86-87 
iliac segment, exposure of, 191-193 
implantation into bladder after rupture, 203 
into skin, operative technique, 206 
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Ureter, implantation into skin, Thomson 
Walker’s method, 209 
See aha Ureter, transplantation of, 
UreterD\esicBi anastomosis 
in ascending infection of kidney, 7>0~72l 
ectopic kidney, 174 
embryo, 162 
enlarged prostate, 438 
false solitary kidney, 17 
female, 162 163, 164 
horseshoe kidnev, 87 
lijdTonephrosis.'83, 85. 89, 90 100 
kidneys joined m parallel, 21 
male, 163 

operation on kidneys joined in aeries, 21 
plastic operations, 99 
pregnancy, 165-167 
relation to bladder, 8 
cervix, 8 

iliac \esseU and mesocolon, 8 
lymphatics, 8 
sigmoid colon, 164 
vagma, 3 

infections of, Bjmptom-i, 168 
See aUo Ureteritis 
inflammation of, 181-182 
at operation, 191 
injunea of, 74 
calculus causing, 182 
civiliaD, 179 
diagnosis, 180 
in war, 179-180 
symptoms, 170-180 
treatment, 180 
surgical, 180-18] 
symptoms, 180 
treatment, 180-181 
types, 180 

intramural portion transt esjcal approsc)) to, 
J97 

intraienous urography, 169 
tanking of, 90 
in nephralgia, UO 
movable ludney and, 01, 63 
symptoms, 22 
length of, 162 

longitudmal section in lumbar region, 712 
lumbar segment, espo«ure of, operalne 
technique, 189-191, 200 
ohhqtie approach to, 189-I80 
position of patient, 189 
renal incision, 198-189 
lumen cpf, 1, 164 
infection along, 9 
lymphatics, 163 

as pathways in renal infection, 711 
myoma of, 126 

neoplasms See Ureter, carcinoma of , 
new grow ths of , tumours of. 
nerves. 163-1 04 
neurofibroma of, 126 
nen growths of, 112, 124-129 

See tilso Ureter, carcinoma of , tumours of 
obstruction of, 182 
anuria caus^ by, 296 
by aberrant blood vessels, 22 
non aberrant blood vessels, 22 
tumour, 126, 127 
congenital anomalies causing, 174 
in calculous anuria, 922 
carcinoma of bladder, 323 
66 
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Ureter, obstruction of, nephrectonu, 17> 
peristalsis and. 165 
svmptoms. 163 
operations on. 188-219 
blood vessels at. 191, 193, 193, lOu 
complications. 20<i~20l 
endoscopic approach, 197 199 
extraperitoneal approach, 19S 
tuemorThage, 193, 193, 200 
iliopelvio approach, 194 195 
(lunbar segment exposure 188-191, 200 
med an approach, 197 
pararectal approach, 104, J9,>-]96 
parasacral approach, 200 
pelvic segment. 193-194 
perineal approach, 200 
peritonitis follovimg, 200 
position of table, 195. 201 
rectus splitting approach, 197 
suprapubic approach, 108 
sutures for wound closure. 202 
transvesical approach, 197 193 
\aanal approotl'. 200 
See also Ureterolithotomy 
orifice of 169-170 
appearance 170 
number, |70 
position J69 
palpation [69 
papillomata of 124 126 
passage of unne along, 9 
pelvic floor, 163 
position of 4 

segment exposure of, 193 194 

iiixta vesical portion operative tech 
tii<|iie, 197. 199 199 
pararectal approach 19 > 100 
transpentoneal approacli, I9'< 20" 
peristalsis of, 165. 168, 178 
intra ureteral pressure during, ]l>5 
peritoneal fold covering 8 
pieritoneiun in relation to, 8 
pharmacology, 167-169 
physiology, 164-167 
position of, 1. 7, 395 
postcaval. 174 
post operative cellujilis, 201 
leakage of urme, 201 

primary neoplasms See Ureter, tumoun 
railiography. IGO 

re implantation of, at diverticulectonn. 302, 
303 

relatvons of, I 
removal of. 122, 129 
resection of. 129 
right, anatomical relations of. 8 
in kidneys joineil in senes, 21 
rupture of, 203 
sarcoma of, 1 26 
scfaistosomiasia of, 837 
spindles of, 364, 165 
stasis m pregnancy, pathology, lb7 
stenosis of, etiology, 175 
intnunural, 176 
pathology, 176 
treatment, 176-178 
stricture of, in nephralgia, 140 
ureteroplastj , 205 

vesical orifice of. as rau«e of ureterocele, 
submneous course, mci'ion of, 19't, 109 
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UrrtMocele, 170, 176, 177 
fnuse of, 87 

<iingnosi9 from prolapse of bladder 306 
hamsfuria caused by, 54 ‘ 

origin of, 174 
pathology, 176 

pre^ented^throiigh external urinary meatus, 
treatment, 176-178 

Ureterocolostomy, for ruptured bladder 393 
Ureterogram, definition, 171 ’ 

interpretation of, 16 t 
ureteric spindle m, 165 

Ureterography, ascending, sodiun, iodide m, 
165 

m schistosomiasis, 820 

ureteric peristaltic acti\ ity, l7g 
retrograde, technique, 171 
Uretero hvdronephrosis, causea of, 99 
irremediable ddatation, OD 
Ureterolithotomy, 201-203, 918 
complications, 202-203 
for ureteric calcvdus, 174 
operative technique, 201-202 
Ureteropelvic anastomosis, for hydronephrosis, I 


junction, 164, 165 

<n hydronephrosis, 94, 99, JOO 
inflammation of^ 90 

kinking of, hydronephrosis caused by, 88 
obstruction at, kidney and, 723 
pain referred from, ll3 
simple incision of, in hydronephrosis, 101 
stricture at, 182 
LTreteroplaaty, definition, 265 
limitation of term, 201 
Ureterostomy, m ureteric injuries, 180 
indications, 120 

X. reterotome of K Dos Santos, 203 
Ureterotomy, 201-203 

Uretero ureteric anastomosis, operative tech 
nique, 203-207 
end to end, 205-206 
end to side. 206-207 
side to side, 207 
Ureterovagmal fistula, 200 
Ureterovesical anastomosis, 207-209 
in ureteric injuries, 180 
Marion’s method, 208 
Thomson Walker's method, 2fj$ 
transperitoneal route, operative technique, 
207 

Urethane^ in injection of hydrocele, 582 
m varicocele, 588 

Urethra, adherent foreskin in children, 270-271 
anatomical relations to bladder muscle, 223 
jis origin of hamaturia, 53. 54 
buibo peruieal, rupture of, 392 
bulbous, 371 

rupture of, exploration, 396 
bullous, carcinoma of, 413 
calibre of, m children, teclinique of testing, 
278 

carcinoma of, 639 
cavernous, 372 
closing mechanism of, 
clots from, 239 
compressor, 227 
nerve supply, 228 

conditions of, calling urinary uicontinenca. 
267, 278-280 
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Urethra, congemlal deformities of 381-391 
types, 382 ^ 

atncture, 300 

ftmgestionof.retentionofunnecfliised bv 264 
contraction of, 228 ^ ' 

deep, carcinoma of, 413. 414, 4l5 
development of, 290-291, 382 
developmental prunordia, 289-290 
dilatabiUty, table of extremes, 270 
dilatation of, anssthesia for, 646 647 
contrauidications, 230 
technique, 647 649 
treatment by, 278-280 
diphtheritic mfectjon of, 620 
diverticulum, calculus and, 951. 9 j7 
Sm also Urethra, female, diverticulum 
double, 292 

external meatus, development of, 382 
female. 221, 416-427 
adenocarcinoma, 427 
anatomy, 416 417 
angioma, 426 
arterial supply. 417 
cacuncfe, 421-422 
sptiolo^, 42l 
diagnosis, 422 
from prolapse, 418 
pathologtcal anatomy, 422 
signs and symptoms, 422 
cysts. 423 

development of, 200-291 
diverticulum. 420-421 
stiology, 420 
diagnosis. 421 
false. 426 

pathological enstomy, 421 
signs and symptoms, 421 
trealmeni, 421 

. epithelioma of, 426—427 
diagnosis, 426—427 
signs and symptoms, 426 
treatment, 427 
examination, 417-418 
external urinary meatus of, 416 
fibroma of, 426 
fibromyoma, 428 
fibrosis, 230. 424 
aetiology. 434 
pathological anatomy, 424 
signs and symptoms, 424 
treatment, 424 

fistula of Sit Fistula, urethra], 
foreign bodies m, fistula and, 425 
stricture and, 423 
Inflammation of, caruncle and, 421 
polypi and, 422 
stnctuie and, 423 
Injuries, 420 
stiology, 430 
stricture and, 423 
^ treatment. 420 
inspection of, 417 
mstnimentation of, 417-418 
ujury caused by, 420 
lymphatic dramage, 417 
siucous membrane of, 416 
muscles of. 416 
myoma of. 4S6 
nervo supply, 417 
Reir gronths of 426-427 
classification, 426 
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Lrethra, female, palpation of, 417 
papilloma, 4iG 
polvpi, 422-423 
Etiology. 422 
cjatoscopy, 423 
diagnosis, 423 

from papillomata, 426 
pathological anatomy, 422-423 
signs anti symptoms 423 
treatment, 423 
«rethroscop5 , 423 
prolapsed, 418-416 
aetiology, 418 
appearances, 419 
diagnosis, 418-419 
pathological anatomy, 41b 
signs and symptoms, 418 
treatment 419 
sarcoma, 427 
stncture, 423-424 
Etiology, 423 
congenital, 423 
diagnosis, 424 

difficult micturition and, 424 
mflammation and, 423 
obstetrical. 423 

pathological anatomj, 423-424 
signs and aj’mptoms, 424 
treatment, 424 
structure of, 41G-417 
tumours of, 426-427 
fistula caused by, 42S 
urethroscopy, 418 
seins of, 417 
fihrosis of, 279 

fistula of S«e Fistula, UTOthral 
m dogs, 227 

incontinence of urine with, 207 
inelasticily of, in children, 272 
inflammation of, pain caused by, 374 
{wllakiufia m, 261 

injuries from gunshot uounda, 398-399 
mstniTneniation, injunes caused bv, 398 
male, abscess of, fistula and, 407 
foreign body and, 403 
adenocarcinoma of, 413 
adenoma of, 410, 411 
cyst caused by, 40* 
arteries, 372 
at jKwl mortem, 370 
rest, 372 

bullous frdema of, 412 
caremoma of. 408, 412 41*» 

Etiology. 413 
ago of onset, 413 
clas.sification, 413 
columnar celled, 41*1 
diagnosis, 413 
iliffi rential, 414 
cmbrjonic cell nests and, 413 
fistula and, 413, 414 
incidence, 412, 413 
leiiconlakin and, 413 
Ijmplifttic extension, 413 
metastasos, 413 
I>a|iillar>. 413 
{uithology, 413 
plastic repair, 417 
sex and, 412. 413 
signs and symptoms, 413-414 

•«e of. 413 


Urethra, nude, carcinoma of, squamous celled, 
413 

transitional celled, 413 
treatment, 414 417 
cellular structure, 371 

chronic inflarOmatory induration, diag 
nosis from, urethral carcinoma, 414 
civil accidents causing fistula, 407 
condyloma of. 412 
cysts of, congenital, 404 406 
stiology, 404-405 
classification, 405 
congenital, 404, 405 
diagnosis, 406 
fulguration of, 406 
in new born, 404, 405 
lymphoid cells and, 405 
pathology, 404-407 
retention, 404, 405 
symptoms, 405 406 
treatment, 406 

cystic dilatation of common ejaculatory 
ducts and smus poculans, 405 
development of. 201 

electro coagulation conditions caused bi, 
407 

examination of. 374-380 
bougies for, 378, 379 
case history, 374 
inspection, ’374 
microscopy, 378 
palpation, 374 
radiography, 377-378 
urethroscopy, 374-378 
external meatus. 370, 371 
diameter, 370 
fascis. 371-372 
fibroma of. 410 
fibrous polyp of, 412 
filiform guide aa foreign body in, 403 
fistula of. 406-409 
Etiology, 406-408 
carcinoma and, 413, 414 
foreign bodies and, 403, 406-407 
gunshot wounds followed by, 407 
inflaramation and, 407 408 
instrumentation causing, 407 
pathology, 406 408 
symptoms, 408 
trauma causing, 40C-407 
treatment, 40^409 . 

foreign bodies m, 403-404 
complications, 403 
diagnosis, 403 

fistula caused by, 403, 406-407 
m children, 403 
treatment. 403-404 
granuloma and, 412 
gunsliot wounds of, diagnosis, 399 
pathology, 399 
symptoms, 399 
treatment, 399 
in enlarged prostate, 437-438 
inflammation of, fistula and, 407-408 
injuries of, 302-402 
course, 302 

fistula causeil by, 400-407 
sarietios, 302 
ilLstnbiition, 392 
insoluntary muscles, 372 
length, 370 
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I rethra mak, lymphatics, 372 
maliETiant disease of, 407, 408 
membranoas, rarcinoma of, 4J3 
myoma of, 410 
nerves, 372 

new growths of, 410-415 
benign, 4}0~~tl2 
classification, 410 
diagnosis, 412 
symptoms. 412 
treatment, 412 
malignant, 412-415 
letiofogy, 4fS 
diagnosis, 413, 414 
pathology, 413 
signs and symptoms, 413—414 
treatment, 4l4-4Io 
normal, urethrogram. 378 
m adoteseenee, 378 
ccdematous epithelial tags, 412 
papilloma, 410, 411, 412 

malignancy and, 410, 412. 413 
physiology, 372 373 
polypi, 410, 411, 412 
polypoid tag of mucous raeiobraoe, 41 1 
ruptures of, 393 394 
aponeurotic, 392 
clMsificatioR, 392 
complete, 392, 393 
first aid, 395 
fistula caused by. 407 
hematoma and, 392 
incomplete. 392, 393 
internal, 303 
interstitial, 392 
operations of repair, 395-393 
partial, 392 

reconstruction following, 397-308 
Btricture and, 392, 393 
tots], 392 

treatment, 393-3QS 
Trendelenburg-lithotomy posture, 300 
sareotna, 413 

emus of, carcinoma and, 413,414 
stricture of, 371 
traumatic oTcision, 401 
incision of, 401 
operatite treaimenl. 40(^-402 
periodic dilatation, 400 
post operatiie dilatatior*, 402 
treatment. 400-402 
surgical anatomy, 370-373 
trauma, ca«aK>ma and, 413 
fuhei’cuJiNis Ij’Tnphocysis of, 405 
tumours of Sste Urethra, male, nee 
growths of 

\illous polyp, 410. 412 
membrano pmslaiic, ruptuJ 
' membranous, 370, 371, 372 
gunshot wounds of, 399 
radiography. 377 
rupture of, 392 
multiple. 390 

normal, cvstoscopv of, difficulties, - >3 
meatus of, during mictuntioni eS- 
X rav appearanc's of, 040, 04* 
obstruction of, catheterisation end. -40 
evstoscopy conlraindieated. 
retention of urine caused “X- 
oeiiduioiis, carcinoinn of, 413-414 

^y«o?^Ufethr«.|vniJc.pendiilousseclionor I 


,e of, 39 >.390, 397 


Urethra penile, fistula of. 407-40S 
gunshot Wounds of, 392, 393. 399 
lacerated wound of. 392 
pendulous section of, rupture of, 392-393 
etiology, 392 
treatment, 393 
Ste also Urethra, pendufoiis 
penneo bulbar section, rupture of, 393-391 
*liofogj. 393 
catheterization, 394 
diagnosis, 393-394 
extras asation of urine in. 393, 314 
radiographj, 394 
s-U^ia mmI aywyAOTW*,, 3A8 
uretliToscopv. 394 
ruptures of. 392 394 
hannatoma and. 398 
War wounds of, 392 
perineal, gunshot wounds of. 399 
polypus of. fulguration of, 2s0, 28 1 
in childrm, 281 
treatment, 280 

urethroscopic \ lews, 688. CSO, 690. 60 1. 693 
posterior, 227 

distension of, reflexes ev oked b> , 232 
inllammation of, 274-275 
chronic, poHakiuria ontl, 260 
enuresis end, 275-276 
polyuria and, 2S2 
normal, 861-862 

pollakiuna caus^ bj ]e«ions of, 279 
rupture of, 222, 394-397 
etiology, 304 

diagnosis from mtra or extrnpentoneol 
rupture of bladder, 310 
extravasation of urine in, 395 
patlioloo-, 394-395 
signs and symptoms, 297 
wounds of. 393 

prolapse of. freouenev of micturition coiNinB. 
083 

prostatic. 370. 371, 37? 
calculi in. 526, 074 9)7 
carcinoma of, 413 
cauda equina di\ ision and, 330 
cyst of, 407 

foreign body in, treatment, 404 
gunshot wounds of, 399 
inflammation of, 430 
injury of, treatment, 397 

a illoma of, 410 

ip ot, 4 1 1 

radiography, 377 
reduction of. 397 
rupture of. 392 

stnetute. operative treatment, 4U0 
surgical destruction of. 228 
pus from, in imne, 57 
relaxation of, *232. 233 
nfiing action, 382 
ruptuio of. first aid, 39'> 
in prostatectomv , 473 
aaccuitiis of. 390 
schistosomiasis of, KI8 
stone in. d agnosia, 267 
stricture of. 340, 377 

adenocarcinoma of Cowjwra gland and. 


ascending infection with retention in. 7?t 
calculitH and, .732, 971, 974 
carcinoma and. 413 
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Urethta, stricture of. cjstocele and, 305 
definition of, C38 
diapno'?is, 264, 278 

from ptQstatic enlargement, 444 
dvsectasia and, 509 
enuresis associated with, 271 
fibrous polyp and, 412 
hydronephrosis arising from, 86 
incontinence of urine with, 267- 26S 
inflammation of Cowper s glands and, C36 
inflammatory, 638 655 
SDtiology, 638 
anaesthesia, 646-647 
complications, 639-640, 654 
excision of, 654 655 
inccstigation, 643 
meatotomv for, 652, 654 
pathology, 638-639 
sepsis in, 647 
aymploms, 640-643 
treatment, 643-635 
types, 639 

instrumentation eniismg injury, 398 
method of estimating length, 378 
periurethral abscess and, 631 
post instrumental, 514 
rftiiiography, 377 
retention of unne caused V>y, 204 
treatment, 280, 390 
urachal fistula and, 297 
urethritis and, 633 
vesical calculus and, 939 
X ray appearances, 642, 643, C'O, 651 
trauma of, incontinence of urine with, 267 
retention of urmo caused by, 204 
tUTOOurs of, diagnosis, 265 
venous thrombosis, diagnosis from extra 
vusation of urmo from rupture, 395 
Urethral hleotlmg, .53 
bull), Cowpop like gland on, 531 
calculus, 951 057 

clieinionl composition, 032 
configuriition, 032 
dmanoais, 265 
in female, 95()-937 
male, ‘151-936 
etiology, 9ol 
diagnosis, 953 

m prosfatie urethra, 954 955 
pathological anatomy, 951 9o2 
retention of urmo and, 956 
signs and symptoms, 952-953 
treatment, 953-950 
injury caused by , 400 
numljor, 952 

signs and symptoms, 952-953 
Htraliiro complicated by, 639 
volume, 052 

ennineles, m gonorrheca, 877 
ciiUicteririition, at operations on b’adder, 358 
for retention of untie, 353 
Piipliire.1 bladder, 310, 311 
cystoeele irt IMadder, prolapse of 
dilaton, types. 279 

Winslniry Rlnfo'H, 279 
fever, 3H0 
frequency, 374 

mstnitni iitntion, fever following, 380 
renal lufivtion following, 709 
slioek following, 379 
puin, in diseases of bUwlder, 258 


Urethral shock, 378-379 

symptoms, pliosphatic cloud and, 49 

Urethritis, acute, lia?mntuna caused by, 53 
acute anterior, in gonorrhcca, 859-S60 
posterior, in gonorrhoea, 800 
chemical, 620, 634 
chemotherapy followetl by, G29 
chronic anterior, examination of, 861 
posterior, diagnosis from cysts, 400 
conditions simulating, 630 
cysts and, 405, 406 
vlcscendiog infection causing, 634-635 
diagnosis from prostatorrheea, 635 
speriuatorrhcea. 635 
iirethrorrhcea. 635 
enuresis associated with, 272 
foreign bcxly and, 403 
freciiiency in, 374 
fungi causing, 633 
gonococcal, 54 
hsematiina and, 53 
in women, 877 

primary adenocarcinoma of Cowper’s 
gland and, 532 
m children, 741 

intra urethral herpes, 635 
systemic diseases, 635 
indwelling catheter causing, 408 
metazoa causing. 633 
non specific, 629-635 
aitiology, 620-030 
classification, 620-630 
complications, 631 
diagnosis, 631 
fever thernpy, 632 633 
vncidence, olo 
incubation period, 630-631 
instrumentation, 632 

pleuropneumonia like organisms in, 630, 
631, 632 

priTnary, 630-633 
bacteriology, 630 
signs and symptoms, 631 
syphilis causing, 629, 633 
iirethrovesieal irrigations, 632 
posterior, epididymitis and, 668 
post gonococcal, 629 
proioToa MU9>/>g, &33 
sago grain, 631 
soft sores and, 633 

suppurative, following prostatectomy, 472 
traumatic. 633-634 
varieties, 629 
treatment, 631 033 
tuberculous, 408 
tumours causing, 412 
urmo m, 65 
venereal, 639-033 
varieties, 629 
Waelsch, 630, 631 

Urethrocele See Urethra, female, diver- 
ticulum 

Urethro corvico trigonitis, 689, 758 
pollakiuna in, 260 

Urcthrogrcun, methods rf taking, 377 

Urethrography, in urethral rupture, 394 
stneturo, 643 

Urethrorectal fistula, congenital, absence of 
penis and, 600 

Uretlirorrlurn, diagnosis from non specific 
urethritis, 635 
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l'rtthro'*roiH>(s}. -tlT 
CIiilil s operuling, 417 
Goirinp r s 278, 374, 37o. 37<k 
Jolj*, 4V7 

I rotl,r<>.cor>. before urethral Station, 
ijsts seen at. 4IH. 40(i 
in lx mgn growths of urethni^ 
e\stitis 078-073. 088, 083^ 690^ (>93^ 


foreign Wh in urethra, 433 ^94 
fiinetiena^ ibsonlers of unnarj 

m\e-tigiition of urethral Pm, n 258 
Jeueophilvifl. 77S 
rolj3'i. 421 
prosfntifis, flj8, fifiO 
rennl infeeiion, 711 
tirefentos, 741 
urethral cnreinomn, 414 
ejsts. 422. 423 
ur»thriil epithelioma, 427 
htirosii. 424 
alricture, 043 

ureliiro Jrieonitis. 2oT-2W 
postrriof. 432 
\rnimontanuTn m. 423 
Mews, 370, 377 
L rethrotome, CiMafe's, 070 
llrtieonnemcs, 013 
Otis diluting, 070 

L'rellirotoiny, external. atrieiure, 400, 401 
to* hni<iue, B7I-674 
for fistula and atriotiire, 400 
foreiim IkkIj m urethra, 404 
interiinl. cntTiplications, Col 
for stricture, 400, 401 
indications for, 071 
in hnique, 040-631 
Urethro trigonitis, 08S-032 
chronic, dilatation of renal an<l, 720 

ctatalgin with, 237-258 
enuresis aaaociated with, 270 
poUpi and, 422 
posterior urethra in, 090-001 
p_schlis anil. 7U 
sipvs ami ajmptonw. 691-692 
unthroscopic mowb, 688, 683, 690, 691, 093 
Urethro suUnl epithelioma, 420, 427 
Une arid crystals, in urine, 49, 4l 
Urinanalyeis, 48-52, 374 
Urinary untisi’ptics, 764-783 
poll ihiuna caused by, 260 
properties of, 764-703 
calculus, 182 

abacterial pvuria and, 759 
a.tiology , 883 884 
after treatment, 184 
anuria caused bV, 286. 287 
naertin anarsthesia for, 168 
JlilharriaaiH and, 883-884 
bladder injury followed by, 315 
ratheteriiation, 171 

changes produced bj, 899-990 
characteristics, 885-886 
chemical composition, 887 


rolouf, f--- 
congcnital anomalies c 
con-istence, 888 
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I Unnary, calculus, cystoscopic manipuJation 
910,918 
< cystoscopy, 9(K5 

I diagnosis, 128, 169, 170, 171, 240 
I from concretions of seminal vesicJo, 531 

I cystitis. 694 

I phleboliths, 525 

dietetic causes, 883 

I dilatation of urinaiy tract as oause, 8S4 

fatty neuromuscular mechanism eaitsin*r 

174 

general features. 882-880 
geographical influences. SS3 
heredity, 883 
historical, 882-SS3, P2S 
hydronephrosis caused by, 85. 87 
unpacted. £>(W-905 
m pregnancy , 741 
(ostrumentation for, 43 
location of. 197, 201, 203 
failure to find, 200. 202. 203 
operative treatment, 19a, 197, 198, 200 
201-202 
pathology, 895 
physical estimation. 903 
poilakiuria caused by, 260 
position, 696 

postponement of removal, 203 
primary. 664 
race, 883 

referre*! pain from, 005 
retrograde pa-seage of, 203 
secondary, 684 

stenosis of tiretene orifice and, 174 
structure. 683-886 
symptoms, 904-905 

transplantation of ureter followed lit, 
217 

treotment, 168. 916 9J8 
tumour and, 136 
unne leakage causing, 188 
weight. 880 

X ray diagnosis, 34,85, 169, 17), 908 010, 
019 

catheteruation, in estraperiConeal rupture 
of bladder, 313 

in rupture of hfadefer, 308-209, 310 
urethra, 303 
techmqvie, 244-245 
ileposits, substances found in, 50 
fever. 386. 754 760 

acute, protracted, prognosis, 75o 
signs and symptoms, 754-755 
sctiofogy, 756 

chronic, eigns and symptoms, 755 
cimicaj types, 754, 777 
(>omp{<cations, 756 
treatment, 760-761 
cystitis and, 692 
defiiution of, 754 
ilugnosia, 757-759 
diet in 760-761 

litho)apaiy complicated by, 949 
pathology. 756-737 
propkyiasis, 759 
ptovoked, 756 

tagoa and symptoms, 754-755 
spontaneous, 756 
Irestniexit, 7.79-761 
fistula See Fistula, urmary 
incontinence See Incontinence, urinary. 
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Untie, e\atnf/iatjon of, 238-239, •*20-431 
in m\estigatioii of renal function, 43 

evcretion, failure of, 287 
of kidney, 25 

splanchnic nerve and, 26 
urea in relation to, 32 

extravasation of, electro coagulation followed 
by, 407 
fascia and 371 

from ruptured urethra, 393, 394, 395, 
397 

in gunshot wounds of urethra, 399 
litholapaxj complicated by, 949 
su}p.bonJ337}«}a9 maslung symptofoa of, 399 
fat in 59 
flow, in dog, 26 
papilloma and, 8 

splanchnic nerve influencing, 26 
gas in, 60 
h*moglobin m, 50 

lioimone in m malignant testicular growth, 
564 

hydrogen ion concentration, 49. 272 
in adrenal cortical carcinoma I31, 132 
adrenogenital ayndrorne, 131 
atony of prostate, 434 
baciUuna, 54, 5S-5G 
bladder tumours, 239 
carcinoma of bladder, 322, 703 
chronic alkaline cystitis, 239 
diabetes insipidus, 49 
diverticulum of bladder, 300 
enlarged prostate. 441 
essential enuresis, 272 
gangrene of bladder, 703 
gangrenous cystitis, 239 
glycosuria 49 
gonorrhcea. 861 
hvdroncphrosis, 93 96, 98 
associated witli infection 97 
mBammatory disease of urinary tract, a5 
intestinal vesical flstula, 346 
myelomatosis, 49 
nephralgia, 140 
oliguria, 284 
perinephric abscess, 750 
pollakxuria, 259 

polycystic renal disease, 108, 109 
polyurta, 2S2-283 
posterior urethritis, 201 
prostatitis, 661 

renal growths, 118, 119 
impairment, 27, 28 
infections, 731 
injury, 74 
insufficiency, 456 
tuberculosis, 807 
sterile pyuria, 54-55 
tissues, 75 
tuberculosis, 52 
renal, 803 
urmarv, 803 
typhoid fever. 708 
ureteric tumour, 128 
vesical calculus, 52 
vesico colic fistula, 239 
incontinence of See Incontinence, urmarv 
infection produced by. 75 ^ 

kidney and, 23 
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Uxine, measurement of, in blood urea clearance 
test, 32 

methaemoglobin m, 50, 52 
mid stream, 48, 50, 52, 239 
milky, m chyluna, 59 
pus causing. 55 
mnco pus in 54 
mucus in, 49 

2ttyeobaelertum tubcreulcsis in, 52 
normal, 54, 430 
acidity of, 57 
amount excreted, 282 
calcium oxalate m, 56 
in genital infection. 55 
ohstruction to outflow, 9, 54, 286 
odour of, in diagnosis 55 
organisms found m, 52 
See alto Bacilluna 
oxyluemoglobin in, 52 
parasites in, 51 52 
passage of, 382 
J>H of. 49. 272 
phosphates m. 25, 51, 57 
phoaphatic cloud m, 48. 49 
physical examination, 48-49 
posterior, 48 

post operative leakage of 188, 200, 201, 203 
proteins in, 49 
pus in, 51, 260-261 

treatment for cause, 281 
raiography of, 35 
reducing substances in, test for, 50 
residual, 226-227, 349 
after division of cauda equma in cats, 230 
as cause of death. 232 
causes of retention, 226-227, 466 
^agnosis, 266 
diagnostic importance, 227 
differential diagnosis of cause, 350 
following prostatectomy, 383 
in enlaiged prostate, 438, 456 
infants, 333 

McCarthy s transurethral resection of 
prostate, 497 

senile enlargement of prostate, 332, 353 
tabes, 349 

Thompson punch prostatectomy, 505 
urethra] stricture, 268, 353 
intravenous cystography for estimation of. 
2i5 

pollakiuria caused by, 260 
testing of, m unnary incontinence, 278 
Creatiiient, 498 
X rav dia^osts, 440 
pictures and, 40 

retention of. acute, treatment, 447 
causes of, 456 

caremoma of bladder, 323 
classification, 264 

disease or injury of nerve control o. 
bladder, 725 

extra urinary conditions, 264 
gunshot wounds of skull, 234-235 
infrequent micturition, 261 
meningioma of falx cerebri, 235 
papillomata of bladder, 320 
prostatic urethral cyst, 405 
transection of spinal cord, 23] 
urinary tract affections, 264 
chronic, treatment, 447-448, 736-737 
cxittiplete, 263 264 
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Urosclectan B, in excretion urogrophj, M 
Urotropin in urinary fever, 760 
Urticaria, peniciUm causing, 853 
Utenne fibroid, diagnosis from \ esical calculus 
939. 941 

Utero vesical punch, 223 
Uterus, carcinoma of, as cause of hydro 
nephrosis, 87 
bladder involvement, 324 
double, 292 

m relation to fascial layer, 0 
umcornus, in true sohtary kidney 17 

Vagina, anatomical relations, 221 
double, 292 

ectopic gestation in absence of, 384 
foreign bodies in, fistula causeti by, 342 
body in, 335 
in relation to ureter. 8 
membrane obseurmg, 384-3S5 
vestigial, 433 

Vaginal approach, at ureteric operations, 200 
artery, 223 

examination for foreign bodies in bladder, 337 
of bladder, 238 
operation for fistula, 343 344 
t agimtis, chronic, 10 

fascia os result of, 10 
gonococcal 878 
Vagus nerve, right, 7 

\ai3man A, and Levaditi, C, on gonococci 
resistant to sulphandamtde, 866 
\ an Slyke, iloeller. McIntosh and, blood urea 
clearance test, 32-34 

y an egenen, G , and Jenkins, It H . on 
ureters in pregnancy. 167 
Varicocele, 587 5S8 
aetiology, o87 
clmicaT significance, 688 
diagnosis, 587 
in not cliinates, S88 
injection treatment, 388 
renal growth and, 118 
treatment, 688 
\ aricolymphooele, 585 
Varicose lymphatics m chvluria, 59 
^ V em of bladder, hsematuna caus^ by, 54 
Vamier, on oystocele and vesical calculus, 
930 

t as aberrans of Heller 334 
Vos deferens, 8, 11, 

anatomical relations, 222 
anatomy, 580 

bilateral division of, to pre>ent epididv 
mills, 670 
development of, 13 
inflammation of, primary, C71 
secondary, B71 
obstruction of. 590 
\asa efferentia, 533 
Vasectomy, at prostatectomy, 480 
for enlarged prostate, 453 
genital tuberculosis. 813, 814 
\ aselme gauie, in uounds of kidney, 80, 81 
Vein(s). internal iliac, 225, 220 

development of, 14 
formation of, 24 
m hydronephrosis, 89, 92 
testieular, 597 

umbilical m absence of kidneys, 10 


\ ena eav a, double, 1 73 

in relation to right kidney, 5 
inferior, at renal operation, 5 
Venereal disease, fourth See Balanitis, 
erosive and gangrenous 
warts, 878-879 

Vemey, on unne flow in dog, 26 

\emey s theory of anti diuretic hormone, 2 j 

Vertebrje, dorsal, 3 

ui relation to kidneys and ureters, 1 
number of, 1 
lumbar, 1, 2, 3 
in ftftus, 14 

relation to kidneys and ureters, 1 
intervertebral discs of, 1 
number of, 1 

metostases from urethra, 413 
sacral, in relation to kidneys and ureters, 1 
V'enunontanum, 228, 371, 373, 861 
abnormalities of. stenbty and, 53S 
adenoma of, 411 
congenital cyst in, 433 
connective tissue plane leading to, 511 
cysts of, 375, 406 

granulomata and polypi of, 274, 275, 276, 277 
in coitus mterruptiis, 375 
masturbation. 37o 
treatment, 538 
polypi of, 4 11 
surgical anatomy. 420 
Vesicol agenesis, 201 
artery, inferior, 8, 225 
superior, 225 

Vesical calculus, 44! 928 BjO 
etiology 028-950 
AM incidence, 02S 
bladder neck obstruction and, 829 
carcinoma and, 322 
changes m bladder, 032-033, 837 
kidney. 833 
ureters, 033 

rliorocters of, 030-932, 035 
complications end course, 034 
connguration of, 031, 935 
cystitis and, 677, 678, 934 
cystocele and, 930 
cystoscopy, 935-037 
deficiency disease and, 928 929 
diagnosis, 236, 238, 240, 034-939 
from cystitis, 094 
incrustations, 6ST 
difficult micturition and, 202, 263 
diumol pollakiuna caiis^ by, 259 
diverticulum and, 929-930 
failure to locate, at operation, 948 
forrowl on thread, 33> 
fragmentation of, 932 
fragments left behind at Operation 948 
fiil^imtion of vesical papilloma followed 
by. 930 
historical. 832 
identification, 935-937 
impaired nerv e control of bladder and, 029 
m children symptom, 267 
intravesical operations followeil by. 930 
lithotomy, 949-950 
number, MO 

pathological anatomy, 939-933 
pericystitLs caused by, 704 
prognosis, 040 

prostatic enlargement and. 449, 929 
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Vesical calculus, rectal examination, &38 
recurrence of, 930 

renal calculus and, relative incidence, 885 

retention of iirme and infection, 929-930 

sex incidence, 928 

situation, 931 932 

sounding of bladder for, 937-938 

suprapubic fistula and, 340, 341 

symptoms, 258, 267, 933-934 

treatment, 941-950 

ulceration caused by, 701 

ureteric changes caused by, 933 

urethral stricture and, 929 

urgent micturition caused by, 261 

•vesiculitis and, 666 

\olume, 930 

X ray diagnosis, 938 939, 940 j 

See also Litholapaxy ' 

diverticulum, 929-930 

diagnosis, 265 ' 

difficult micturition caused by, 262, 263 
operative damage, 313 
pus m urine and, 281 
See Diverticulum of bladder 
exstrophy See Bladder, exstrophy of 
aubajTtipbyseal See Subsymphyseal \esi 
cal exstrophy 

fistula, suprapubic See Suprapubic vesical 
fistula 
frequency, 374 
ligament, anterior, 429 
mucosa, abnormal and normal appearances, 
273 

nock, adenoma at, 265 
neuralgia following cystitis, 259 
pam, 257-258 

at distance from bladder, 257 
iri bladder region, 257 
chrome cystitis, 2o8 
micturition with, 257 
retention of uriae causing, 258 
sphincter, damaged in childbirth, 207 
inefficiency of, in women, 287 
^ esico cenico taginalfistula,mdifficult labour. 
342 

colic fistula, diagnosis, 239 
intestinal fistula, pneumatuna and, 60 
prostatic plexus, 225, 226 
umbilical fistula, 297 

V aginal displacement, diurnal pollakiuna in 
259 

vesical calculus and, 930 
fistula, 323, 342-344 
ffitiology, 342 
diagnosis, 342-343 
irreparable, 344 

self retaining retractor in exposure of 
344 

suprapubic tranaxesical opeiation, 343 
transplantation of ureter for, 210, 210 
treatment, 343-344 
vaginal operation, 343-344 
Vesicula blood supply, 225 
scminahs, 8 

anatomical relations, 222 
Vesicular abscess, 667 

calculi, vesiculitis and, 666 
Vesiculitis compheatmg prostatectomv. 463- 
464,470-471,475 
gonococcal, 871-872 
vn gonorrhcea, treatment, 867-868 


Vesiculitis, seminal, aitiology, 664 

chronic, signs nnd symptoms, 607 
treatment, 067 
complications, 6G6 
course, 66 1 
diagnosis, 666-667 
fibrous polyp and, 412 
in genital tuberculosis, 800 
signs and symptoms, 664-60" 
treatment, 607 
unilateral, 665 

tuberculous, cystoscopic appearances, 817 
V’esiculo prostatitis, symptoms, 58 
Vest.S A , end Barclaro, B .onoraladmmistra 
tion of methyl testosterone, 535, 53S 
Vibb<:5,F , Bwrbetbtch, W. D .and, on appear 
ance of testis in orclntis, 672 
Vincent’s angina, balanoposthitis in, 619 
Viobn stnng adhesions, in gonorrlima, 880 
Virchow, II , on astiology of polycystic renal 
disease, 107 

Visceral fascia See Pelvic fascia, visceral 
Visceroptosis, movable kidney and, 61, 64, 65, 
66 

Vitamin A, deficiency, hthiasis and, 028 
B, m sterility, 541 

D, catciih and, 690 

influence on calcium intake, 887-888 

E, deprivation of, causing atrophy of 

f irostate, 535 
ity, 541 

Vittel water for urinary incontinence, 281 
Voeicker and W’ossidlo sclerosing atrophy of 

E rostate and bladder, 500 
ipow, E G , and, on rupture of 
bladder, 308 , 

Vogel, W de , on granuloma venereum in 
Dutch New Guinea, 784-785 
Volcker, F , Lichtenberg, A , and, on shape of 
bladder, 224 

Volhatd 8 classification of nephritis, 188 
theory of protein shock, 136 
Volwlus of epermatic cord, 589 
Vomiting, post operative, transplantation of 
•ureter, 

Von Larkum, W H See Lackum, W H , von 
Volta’s case of dermoid cyst ofepididymiia, 575 
V'ulva, adherent, cystitis associated with, 273 
development of, 291 
normal appearances m children, 270 
papilloma of, treatment, 607 
Vulvitis, gonococcal, 878 
in children, 269, 270 

Vynalek, tV J , Herbst, R , and, on "X raj 
diagnosis of solitary kidney, 104 

Wade, H , on ureteric injuries, 180 

and Band, D , test of renal function, 37 
TYaelach urethritis, 630, 631 
W'akel^. C P. G , on hernia, 304, 305 
rupture of bladder, 309 
W'aldeyer’s sheath, 164 

Walker, J. W’ T , on prostatic urethra, 228 
W'alker, K HI , on tetioiogy of epididymitis, 668 
ascending infection of kidney, 712 
freedom fromTiost operative sepsis following 
punch resections, 500 
spread of gonococci, 859 
unne in renal infections, 732 
Walker. R M , on rupture of hydronephrosis 
into peritoneum, 97 
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\\ allace. \ B , Mackenzie, D \\ . ond. on 
ureteral lymphatioa 163 
W allnee. Sir C . on war wounds of kidney, 78 
M allis. K , on remos al of prostnte and \esicles, 
530 

5\ alters, \\ Brnoacli, M K , and. on polyci-stic 
renal disease, 106 107, 110 
cl ol , on adrenal tumours, 13i 
U niton, Sif J. ease of injury nnrf testicular 
turnout. ‘lOS 

\\ nr wounds of kidncj , 78 80 
aitiologj , 78 
hicmoturin m 80 
pathology, 78 

\\ nrd U Ogier, ease of renal eniciiliia, 006 
on bladder neck, after transurethral resection, 
404 

W nrd 3 electrotome, 403-404 
mcntotome, 193 

M nrdill, IN F. M , on Imnimrcthral resection 
of prostate by Mayo Cimie methods 
>0i) 

\\ arten, S L Set Bank, U A , ct of 
Marts urethritis and, 671 
\encrcal urethritis and, 6-9 
Mns'Crmann test, 834 835 

in differential diagnosis of urctlind car 
emoma. 414 

paroxjsmal liaMnoglobinuria 5,! 

M oatcrlnm, on sun i\nl after orchideetomy for 
malignant iliscaae, 672 
Uatenbe, S iSee Aliyagnwo. \ 

Mater absotption, into peritubular blood of 
kidney, 25 
as duiretie, 25 
deficient excretion of. 27 
NVntkins, K H , on solitary etsC of kidnej, 104 
Matson, E M , opeiati%e technitjue for recon 
stnietion of posterior urethra, 397 
W atson, F 8 , and Ciinninghnin, H , on 
morlnhtj from litholanax}. 942 
M atson Jonas plssti r spies m pelvic fraetiires 
compheatert by ruptured urethra. 
398 

U ear. J B , Sisk, I R , and, on silver nitrate 
iti gonococcal p>«Utis, 873 
Meigart Meyer law, 173 

Mells, C, apparatus fur tidal drainage of 
blailder, G69 

on zinc ionization in vesical ulreration. 702 
Mells, C A. operative technique for recon 
struetion of posterior iirethm, 
397-398 

tv ells forceps, in closure of wound, 161 
in nephrectomy, 165 

M’elsh, D A , ontetiologv of actinomycosis. 829 
NV’ertheim's operation, in cancer of female 
organs, 9 

M esselott , 0 L V de See Maclean and 
do tVessclow’s uren concentration 
ti^t. 457 

IVestphal, L , el a! , on gonococci resistant to 
solphapyridine 860 

Meyerbacher, A F, on* incidence of bilateral 
testicular tumours, 6G2 
on orchitis of vnurops and teratoma testis 
562 

Meyman,! J . on permephntis, 747 
UTiorton, L R , on Hunner s stricture, 183 
Mheat germ oil m sterilitj, 541 
\\ heelhoiLso ptaff, 396 


MheeDiousos operation, 051-Cu2 
Mhip catheter, 241, 242 
Whitby, T E , on ureteric injury, 179 
Mhite, C i and Brown, M H , on pnmarv 
syphilis, 836 

White, M , case of exstrophy of bladder, 293 
White, W . on enlarged prostate, 452—453 
Wllbur.D L . Priestley, J T , and, on essential 
hamiatiina, 143 

W’lldboUz 8 operation of prostatectomy, 455 
Wtldbolz's case of lipoma of epididymis, 575 
W'llheliD. S F , on seininal vesicles, 529 
W ilks. Sir S , on congenital defects and cardiac 
disease, 14 

on kidneys joineil in parallel, 21 
Willan, B J , on polycystic renal disease, 107 
10$ 

on transplantation of veins in hj-pospadias 
390 

Mvllcox, R R , on penicillin for lyinpho 
granuloma inguinale, 787 
WiHet’s treatment of ruptured bladder, 310 
\\ilms8 tumour See Fmbtyomc adeno 
carcinoma 

W ilson C . Page. B H , and, on mercurial 
poisoning after cystoscopy, 262-2 13 
Wilson Ilc^ prostatectomy See Hey, H 

W inckel s dii>ease, 62 

Winsburv NVhite diathermv cystoscope, 321, 
326-329 

irrigating miet vent, 321 
electric Btenlizerfernretme catheters, 44-45 
lubricant well, 243 

perinea) prostatectomy mstniments, 491, 492 
self retaining guprapubie tube for bladder 
drainage, 099 

trocar and Malecot tube, 615 
tube, 361 

m cystostomy, 311 
urethral dilators, 279 

Winsbiirj White, H P, case of calculi in left 
kidney, 138 

case of carcinoma of bladder. 318 
fulso prostatic capsule, 43 i 
hypemcpbroina, 121 
hypospadiiLs, 386, 388 
injury to right kidney, 76-77 
leioTOyosarcoma, 117 

malignant growth in horseshoe kidney, 1 23 
papillomata of vesical trigone, 310 
papillary carcinoma of lurlney, 121 
perinephric absceas, 751, 752 
plastic repair of urethral fistula, 654 
primary neoplasm of ureter, 125 
prostatectomy for simple enlargement, 518 
prostatic pouch, 433 

resection of diverticulum and re implanta 
tvon of ureter, 303 

stones in both kidneys and both ureters, 
926 

casos of unnary hthiasis, 885 
cTpcrunenta on ascending infection of kidnev , 
712-713 

method for arresting hicmorrhage after 
prostatectomy, 518 

modifications of Young's penoeal proslatec 
tomy, 489 

on blood vessels as i.ause of hydronephrosis. 


92 

causes of infected u 


n pregnancy, ' 
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\\ insbary \\ hite, H P , on hydropen ton con 
rentration of iirine, 272 
on meatitis 271 

pelvic wall in hydronephrosis, 94 
pus cells in urine, 272 
renal derangement in enuresis, 277 
urethroscopes used by, 417 
Csde, Sir S . and, cases of epithelioma of 
perns treated with radium, 615 
M inslow, foramen of, m relation to right 
kidney, 5 

\1 olbarst, A L , on absence of carcinoma of 
penis in circumcised, 609 
and Luys, G , on urethroseopie appearances 
in gonorrhcea, 862 

Wolffian body, in »tiology of paranephric 
tumours, 133 
ureter and 162 
ducts, 289 

ectopic ureteric onfico and, 174 
kidney and ureter formation and, 13 
ureter and, 162, 168 
double, 173 

ridge, in, formation of adrenal cortex, 129 
Woodruff, on indwelling catheter as cause of 
uterine contractions, 742 
Wossidlo, Voeloker and, sclerosing atrophy of 
prostate and bladder, 509 
Wright, H W S , on papillary formation of 
renal tumours, 113 

Wybum, O M , on vesical exstrophy and 
epispadias, 239 

Wyllya Andrews operation for hydrocele, 583 
Xanthine diuretics, 25 

X ray diagnosis, cannon ball nodules m, 565 
of accessory ribs, 158 
calculi, 440 

m upper urinary tract, 900-910 
renal. 889, 895 

urinary, 169, 171, 201, 908-910, 919 
vesical, 938-939, 940 
calculous pyonephrosis, 898 899 
concretions of seminal \esiclcs, 530, 531 
cystitis, 687 

disorders of male urethra, 377 378 
diverticula of bladder, 442, 443 
enlarged prostitic ducts in prostatitis. 
661 

fibrous cavernositis, 606 
foreign body in bladder, 336-337 
in urethra, 403 

hydatid disease, 824, 827, 828 
intestine vesical fistula, 346 
perinephric abscess, 750-752 
penurethral fibrosis, 377 
prostatie calculi 527 
conditions. 432 
renal infections, 731-732 
msufiiciency, 457 

tuberculosis, 794, 796, 806 807, 809 
ruptured bladder, 309 
urethra, 394 


X-ray diagnosis of schistosomiasis, 819-820 
of ureteric fistula, 200 
stricture, 171 

urethral stricture, 040, 641, 042, 043, 
650, 651 

urinary tuberculosis, 805 
wounds of bladder, 312 
See also Cystography, Pyelography; 
Urography , 

examination of bladder, 239-240 See also 
Cystography 
kidney, 4, 38 42 

therapy following suprarenal operations, 132 
in carcinoma of bladder. 324, 320 
of cervix, fistula following, 345 
ureters, 129 
urethra, 414 

embryonic adenocarcinoma, 116 
enlarged prostate, 449, 451 
Xylol, for dissolving candle grease or wax, 404 

Yasi, H See Uliyagaua, Y 
You, S S.CliU, J P , and, on thyroid extract 
m relation to restrogens, 525 
Young, H H , introduction of prostatie punch 
. by, 493 

on bladder neck obstruction and prostatfe 
enlargement, 445 

classification of urethral carcinoma, 413 
indwelling catheter, 399 
referreil pom caused by ureteric calculus, 
905 

sarcoTna of seminal vesicle, 530 
testicular tumours and multiple pulmonary 
tumour nodules, 666 
treatment of urogenital tuberculosis, 812 
ureteric injury, 179 
variability of mam blood vessels, 22 
war wounds of kidney, 78 
operative technique for ruptured bladder, 
397, 398 

Young’s approach to prostate, 600 
boomerang needle, 401 
cystoscopic rongeur forceps, 941 
incision tor transabdominal nephrectomy, 101 
operation, for diverticuloctomy, 302, 304 
subsymphyseal vesieal exstrophy, 296 
, of.nrt»atateamij'j'»455 
perineal prostatectomy, technique, 487- 
489 

\t insbury W hite's modifications, 489 
492 

prostatie tractor, 488 


Zeissel, M V , on contraction of urethra, 228 
Zinc ionization for vesical ulceration, 702 
permanganate m gonorrhcea, 864 
sulphate, in gonorrhcea, 864 
aulphocarbolate, in gonorrhcea, 864 
Zondek’s introduction of inferior nephro 
pyelolitl vtomy, 914 
Zuckerkuvdl, fascia of, 151 
on rupture of bladder, 314 



